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ABSTRACT 

The cirripeds sampled by the N. O. Jean Charcot from the Azores region 
include thirty-four species: twenty lepadomorphs, eight vctrucomorphs and 
six balanomorphs. Among these ate two new species: Arcoscalpellunt eponkos 
n.sp. and Tesseropora ariloUi n.sp. and several litde known species. 1 he family 
Verrucidae is revised, and a key to the genera is included. Verruca and 
Metaverruca are rediagnosed, two new genera are proposed: Ncwmaniverruca 
n.g. and Costatoverruca n.g. A list of recent species of Verrucidae is provided, 
reporied with keys to all of the species. Forty-five spec ies of cirripeds are 
reported front the Azores region, of which one rhird are endemic. 
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RESUME 

Cirripedes (Crustacea) de la « Campagne Bkfares » dans la region des Azores, 
avec une revision des genres de Verrucidae. Les cirripedes recueillis par le N. O. 
Jean Charcot dans la region des Azores comprennent trente-quarre espices : 
vingt Lepadomorphes, liuit Verrucomorphes et six Balanomorphes. Parmi 
eux. deux especes sont nouvc'les : Arrmcalpel/um eponkos n.sp. et Tesseropora 
amoldi n.sp., et plusieurs pen connues,. Les Verrucidae sont revises ei une de 
dcs genres est inclose. Verruca et Metaverruat font l’objet d’une diagnose 
cmendee et deux nouveaux genres sont proposes . Ncwmunivcrrura n.g. et 
Costatoverruca n.g. Une lisle des especes actuelles de Verrucidae est lournie, 
ainsi que dcs clfs pour toutes les especes. Quarante-cinq especes dc cirripedes 
sont signalees de la region dcs Azores, dont le tiers est endemique. 
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INTRODUCTION 


The “Campagne Bia^ores” undertaken by the 
N. O. Jean Charcot and directed by Dr Jacques 
Forest, sampled the Azores Region front the 
intertidal to the abyssal zone (4700 m), especially 
along the Mid-Atlantic Ridge. During the cruise 
at the West European Basin deep-sea samples 
were collected. 

The deep water fauna of the Azores region is hot¬ 
ter known than that of shallow waters. This is 
the result of dredging by the Challenger, ffiron- 
dellr, Princessr Alice, Tmvaillettr, Talisman, and 
more recently by the Meteor (Hoek 1883; 
Aurivillus 1898; Gruvel 1900a, b, 1902a, 1920: 
Young in press), ihe species found in shallow 
waters were described by Pilsbry (1916), 
Newman & Ross (1977) and Balter 0967). The 
latter paper by Ruket is based on collections from 
the Chelsea Expedition at Sio Jorge Island. 

The present study describes the cirriped species 
collected during the "Campagne Binjures" from 
intertidal to abyssal depths, i he vcrrucids collec¬ 
ted during ritis cruise form the basis for a review 
and revision of the Verrncidae. 

All the specimens are deposited in the Museum 
national d'Histoire narurelle, Paris (MNHN), 
the Museu National do Rio dc Janeiro (MNRJ) 
and the United States National Museum 
(USNM). 

Abbreviations used are as follows: 

cl total length: 

rc rostro-carinal diameter. 

EARLY STUDIES ON THE BARNACLES 
OF THE AZORES 

T he barnacles from the Azores region were col¬ 
lected first by H. M. S. Challenger . which dred¬ 
ged around the archipelago Hoek (1883) 
described two new species, Scalpcllum acuturn 
and Dichelaspis sessiiis. Atirivillius (1898) descri¬ 
bed nineteen species from this region based on 
collections from the campagnes of Hiroridellc and 


Prhicesse Alice: Scalpellum debile, S. rigirl urn. 
S. mamillatinn, 5, anceps, S. mode, S. ercctum, 
S. grimatdii, S. calyculus, S. falcatum, S. incisum , 
S. pusi/um , Poecilasma unguiculus. Verruca recta, 
V. con at a, V, a equal is, V inermt's, V. crenata, 
V. conmta and V scttlpta. 

Ctuvel (1900a, b) described the species collected 
by the T¥aw'iMeur m<\ Talisman later described in 
detail (Gruvel 1902a) In the presenr study eight 
species new to the Azores are redescribed: 
S edwardsii, S. recutvitcrgurn, S. allanticum, 
S. striatum, ,9. Interim, V. erecta, V. trisalcnta and 
V linearis. In addition S. rrgium Thomson, 
1873, and V stmnia (Muller, 1776) were repor¬ 
ted from ih:s region. Gtnvel also reported 
S. gigas Hoek from the Azores region, hut the 
coordinates presented appear to represent speci¬ 
mens collected off the coasf of France. 

Pilsbry (1916) described Mcgabalanus lintinna- 
bulum azorkus and recorded Balanus trigonus 
Darwin, 1854, and Chthamalus stellatus stcllatus 
(Poli) 1791). all of which are shallow water spe¬ 
cies. 

Gruvel (1920) provided the most complete study 
of the barnacles from the Azores', based on a 
series of coficctions made by the yachts of 
S. A. S', le Prince de Monaco. He reported 
thirty-seven shallow and deep water species, and 
added new information regarding the following 
species: 6’. vulgarc Leach, 1824, S. Welmintlm 
I loek,. 1883, A. allmaticnse Gruvel, 1920; S, gra- 
cile Hoek, 1907a, S. pilsbryi Gruvel, 1911, 
V. spengleri Darwin, 1854 B, am pin trite Darwin, 
1854, and B. spongitola Brown, 1844. 

A collection made in the shallow waters of Sao 
Jorge Island (Baker 1967) confirmed the occur¬ 
rence of C. stellatus, B. trigonus, B. tinthmahulum 
azorkus, and V. spengleri. Baker (1967) reported 
rhe presence of Tctntclita squamosa elegans 
Darwin, 1854. However, Newman & Ross 
(1977) indicated that T. squamosa elegant likely 
represents a new species, Tesseropora atlamiia. 
Zevina (1976) recorded S. vitremn Hoek, 1883, 
and S, michclo titan urn Segucnza, 1876, from the 
Azores and described 5. Hrripidus from off nor¬ 
theast of this archipelago. 

Young (in press) studied the fauna of the Great 
Meteor Bank and recorded Heteralepas microsto¬ 
ma (Gruvel, 1901) from this legion. 
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Cirripedia from the Azores Region 


THE SPECIES FROM THE “CAMPAGNES 

BIAgORES” 


Order PEDUNGULATA Lamarck, 1818 
Suborder H ETERALEPADOMORPHA 
Newman, 1987 

Family IlETERAl EPADIDAf Nilsson-Cantell, 1921 
Genus Heteralepas Pilsbry, 1907a 

Heteralepas microstoma (Gruvel, 1901) 

Alepas microstoma Gruvel, 1901: 259; 1902b: 282, 
pi. 24, figs 1 B, B', 7, 8; 1905: 162, fig. 180. 

Material examined. — Stn 73, 1 specimen, 
d: 2.4 cm, on a gorgonian, MNHN Ci 2562. 

Remarks 

Heteralepits microstoma is a common species from 
the Azores and .Madeira Archipelagos, and the 
Great Meteor Seamounts (Young in press). It 
ranges from depths of 269 to 623 m, but more 
commonly around 300 m, forming large aggre¬ 
gations usually fixed on the stem of octocorals. 


Suborder LEPADOMORPHA Pilsbry, 1916 
Family OXYNASPIDIDAE Gruvel, 1905 
Genus Oxynaspis Darwin, 1852 

Oxynaspis patens Aurivilius, 1894 

Osginaspismm'm A^irivillius, 1894: 38, pi. 3, figs 1-2, 
pi. 6, tigs 13-15; [4, 8, fig. 9. - Teuton 1940: 476, 
fig. 16. - Pilsbry I90?a: 79. - Weisbord 1979: 39, 
pi. 3, fig. 6-9. — Zevina 1982: 36, fig. 26. 

Material examined. — Stn 89, 2 specimens, tl: 
0.9-1.0 cm, MNHN Ci 2563. 

Remarks 

Oxynaspis patens was described by Aurivillius 
(1894) based on specimens from Anguilla Island, 
Antilles, between depths of 125-355 m, and later 
recorded from the Bahamas (Pilsbry 1916), and 
Josephine and Great Meteor Seamounts, between 
170-300 m (Young in press). The recotd of this 
species from the Azores confirms its occurrence 
in the Eastern Atlantic (Fig. 1). 


Oxynaspis celata Darwin, 1852 

Oxynaspis celata Darwin, 1852: 134, pi. 3, 
fig. 1. - Gruvel 1905: 103, fig. 114. — Nilsson-Cantell 
1921:226. fig. 37. 

Material examined. — Stn P44, 1 specimen 
withoui carina, MNHN Ci 2536. 

Remarks 

This specimen may be identified with certainty 
as O. celata , but lacking in the carina, the sub¬ 
species cannot be identified. Based On the geo¬ 
graphical distribution (Fig. 2), it is probably 
O. Celata s.str. 

Bacon (1976) and l.eta & Young (1996) accor¬ 
ded species status lor O. celata birtae Totton, 
including all of the references to O. ceLita from 
the Western Atlantic. Figure 2 presents the gene¬ 
ral distribution of the O. celata group, including 
the distribution of 0 . hirtae. 


Family POEC.ILASMATIDAE Annandale, 1909 
Genus Poecilasma Darwin, 1852 

Poecilasma aurantia Darwin, 1852 

Poecilasma aurantia Darwin, 1832: 105, pi. 2, fig. 2. 

Poecilasma Ktmpferi var. aurantium — Gruvel 1902a; 
31, pi. 4, figs 1-2; 1905: 1 15, fig. 1 29. - Weltner 
1922: 79. 

Poecilasma kaempferi aurantia — Zevina 1982: 98, 
fig. 86m. 

Materia l EXAMINED. — Stn 62, 9 specimens, 
tl: 0.5-1.8 cm, MNHN Ci 2559, MNRJ 8869. — 
Stn 148. 14 specimens, tl; 0.5-1.2 cm, MNHN 
Ci 2575, MNRJ 8870. — Stn 157, 10 specimens, 
tl: 0.4-1.2 cm, MNHN Ci 2581. MNRJ 8871. — 
Stn 159, l specimen, tl: 1.5 cm, MNHN Ci 2583. - - 
Stn 180, 2 specimens, tl: 1.1-1.3 cm. MNHN 
Ci 2665. — Stn 199, 2 specimens, 

m 0,8-1.1 cm. MNHN Ci 2609. — Sin 237, 8 speci¬ 
mens, d 0.4-1.0 cm, MNHN Ci 2628. 

Remarks 

Some of the species assigned to Poecilasma 
kaempferi group are questionable, because most 
of then* do not have readily diagnostic characters 
(Young in press). The specimens herein studied 
are assigned to P. aurantia. All of the specimens 
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examined agree to Darwin’s (1852) description 
of P. uurantia , and the rt pe local it)' of this species 
is the Madeira Archipelago. A revision ol this 
group is needed. 

Genus Glyptelasrna Pilsbrv, 1907a 

Glyptelasrna hamatum (Caiman, 1919) 

Megalasma ( Glyptelasrna) hamatum Caiman, 1919: 
370, figs 5-7. — Nilsson-Gantell 1927: 770, fig 12; 
1928: 23, fig. 11: 1931: 10; 1934: 49; 1955: 
219. - Weisbord 1979: 48, pb5, figs 1-2, pi. 14, 
fig. 3. - Xevirra 1982: 93, fig. 83. 

Megalasma hamatum -Xevina 1969: 67; 1976: 1155. 
Material examined. — Stn 180, 1 specimen, 


tl: 0.8 cm, MNHN Ci 2666. — Stn 202, 16 speci¬ 
mens, tl: 0.9-2.5 cm, MNHN Ci 2613, MNRJ 
8872. — Stn 227, 1 specimen, tl: 1.8 cm, MNHN 
Ci 2624. 

Remarks 

Glyptelasrna hamatum is defined by the pair of 
short, hook-like processes on the prosonia and 
by the filamentary appendage at the base of cir¬ 
rus I. 

This species has a circum tropical distribution, 
occurring between depths of 457 and 3778 m 
(Weisbord 1979) and was recorded previously in 
die Eastern Atlantic from the Cape Verde Islands 
(Caiman 1919) and off Sierra Leone 
(Nilsson-Cantell 1927; Fig. 1). 



Fig. 1. — G*og r aphic distribution of Oxynaspis patens Aurivillius (■), Glyptelasrna hamatum Caiman (*), Arcoscalpellum tritonis 
(Floek' (a> and Hexelasma americanum (Pilsbry) (•). 
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Cirripedia from the Azores Region 


Family LepaDIDAK Darwin, 1852 
Genus Lepas Linnaeus, 1758 

Lepas anatifera Linnaeus, 1758 

Lepas anatifem Linnaeus, 1758: 668. - Darwin 1852: 
73, pi. 1, fig. ij la-c. - Pilsbry 1907a: 79, pi. 9. 
figs 3-5. 

Lepas (Anatifa) anatifem - Zeviria 1981: 17, fig. 8. 

Mat erial examined. — Stn 1.7, 10 specimens, tl 
0.9-2.5 cm, MNHN Ci 2539. 

Remarks 

Lepas anatifem is a species commonly found atta¬ 
ched to floating objects (Pilsbry 1907a; 
Weisbord 1979). 

Lepas pectinata Spengler, 1792 

Lepas pectinata Spengler, 1792: 106, pi. 10, fig. B, 
2a-c. — Darwin 1852: 85, pi. 1, figs 3. 3a. - Pilsbrv 
1907a: 81, pi. 8, figs 4-6, 8, 

Lepas ( Anatifa) pm'tnala - Zevina 1981: 15, fig. 6. 

Material examined, — Stn L7, 7 specimens, tl. up 
to 1.0 cm, MNI1N Ci 2540. — Stn 120, 16 speci¬ 
mens, tl: up (o 0.6 cm, MNHN Ci 2565. —• Stn 131, 
more than 100 specimens, up to 0.7 cm, MNHN 
Ci 2569. MNRJ 8873- 

Remarks 

Lepas pectinata is a species commonly found atta¬ 
ched to floating objects, including floating deta¬ 
ched algae (Pilsbry 1907a: Weisbord 1979). The 
specimens, from depths of 2100 and 2120 m, 
clearly represent situations where detached algae 
(Sargassum) sank to this depth or were erro¬ 
neously picked up during dredging work, since 
L. pectinata and Sargassum do nor live at these 
depths. 


Genus Conchoderma Olfers, 1814 
Conchoderma auritum (Linnaeus, 1767) 

Lepas aurtui Linnaeus, 1767: 1110. 

Conchoderma aurhum - Darwin 1852: 141, pi. 3, 
figs 4, 4a-c. - Pilsbry 1907a: 99, pi. 9, fig. 2. - Zevina 
1981: 26, fig. 15. 


MatkrlaL EXAMINED. — Ponta Delgada, 3 specimens, 
tl: 1.3-2.0 cm, MNHN Ci 2656. 

Remarks 

Conchoderma auritum is commonly found on 
whales and ships, and also on turtles (Pilsbry 
1907a; Weisbord 1979). The specimens from 
“Ponta Delgada" were collected attached to the 
hull of N. O. Jean Charcot. 


Suborder SCALPF.LLOMORPHA 
Newman, 1987 

Family CAIAN710IDAE Zevina, 1978 
Genus Smilium Gray, 1825 

Smilium acatum (lloek. 1883) 

Scalpellum acutum Hock, 1883: 80, pi. 3, fig 19; 
pi. 8, fig. 12; 1907a: 64, pi. 7. fig. 1. - Gruvel 1920: 
12, pi. 2, fig. 7. 

Smilium aculHm — Newman & Ross 1971: 38, 
texilig. 12, pi. 5F (synonymy). — Foster &: Buckeridge 
1995a: 166. fig. lc,‘ 

Material examined! — Stn 179, 4 specimens, tl: 
0.4 1.3 cm, MNHN Ci 2593, MNRJ 8874. 

Remarks 

Smilium acutum is a world-vvide species 
(Newman 8c Ross 1971). In the Eastern Atlantic 
it has been recorded from the West F.uropean 
Basin, off Morocco, Cape Verde, Madeira, and 
also the Azores (Floek 1883; Caiman 1918; 
Gruvel 1920; Foster & Buckeridge 1995a; 

Fig. 2). 

Family SCAL PEI LIDAE Pilsbiy, 1907a 
Subfamily SCALPELUNAE Pilsbry, 1907a 
Genus Scalpel!urn Leach, 1817 

Scalpellum scalpellum L innaeus, 1767 

Lepcti scalpellum Linnaeus, 1767: 1100. 

Scalpellum scalpellum - Danvin 1852: 222, pi. 5, 
fig. 15. Pilsbry 1907a: 16. — Nilsson-Cantell 1978: 
16, figs 6-7. - Zevina 1981: 94, fig. 65. 

Material examined. — Stn 260, 27 specimens, tl: 
up to 1.7 cm, MNHN Ci 2654, MNRJ 8875. 
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Remarks 

Scalpeilum scalpeilum is a common species along 
the European and North African coasts. It ranges 
from depths of 10 to 540 m, hut occurs more 
commonly between 30 and 200 m 
(Nilsson-Cantell 1978). 

Subfamily Me.ROSCALPEL.UNAE Zevina, 1978 
Genus Neosatlpellum Newman et Ross, 1971 

Ncoscalpellum debile (Auriviltius, 1898) 

Scalpeilum debile Aurivillius, 1898: 189. - Gravel 
1905: 27; 1920: 31, pi. 5, figs 13-15, fk 7, fig. 1. 

Scalpeilum edwardpi Gravel. 1900a; 189; 1902a: 63, 
pi. 2, figs 3B, 16; 1905: 28, fig. 27 

Scalpeilum dicheloplax Pilsbry. 1907a: 70, 
fig. 28j-c. - Hoek 1914: 4. 

Scalpeilum dicheloplax benthophila Pilsbry, 1907a: 73, 
fig. 28d. 

Scalpeilum alboranense Gruvel, 1920: 33, pi. 5, 
tigs 4-6. 

Ncoscalpellum debile - Newman 6 c Ross 1971: 96, 
figs 49-50. 

Material examined. — Sm 131, 3 specimens, tl: 
1,0-1.1 cm, MNHN Ci 2568. — Stn 202, 1 speci¬ 
men, tl: 0.8 cm, MNHN Ci 2614. — Stn 245, 2 spe¬ 
cimens, tl: 0.6-1.2 cm. MNHN' Ci 2708. — Sin 249, 
2 specimens, tl. 0.8-2.3 cm, MNHN Ci 2642. — 
Stn 250, 1 specimen, tl: 3.3 cm, MNHN Ci 2646. 

Remarks 

Neoscalpellum debile was discussed by Newman 
&C Ross (1971: 96) and Young (in press). It hits a 
North Atlantic distribution, with several records 
from the Azores Region (distribution map in 
Young, in press). 

Subfamily ArcoSCAIPELLINAF, Zevina, 1978 
Genus Arcoscalpellum Hoek, 1907a 

ArcoscaIpellum michelottianum 
(Seguenza, 1876) 

Scalpeilum michelottianum Seguenza, 1876: 381, pi. 6, 
figs 15-25, pi. 10. fig. 26. 

Scalpeilum velutinum Hoek, 1883: 96, pi. 4, 
figs 10-11, pi. 9, figs 7-9. 


Arcoscalpellum michelottianum — Newman & Ross 
1971: 71, rextfig. 34, pi. 9b (synonymy). 

Material examined. — Sm 105. 1550 m, 1 speci¬ 
men, tb 1.3 nn, MN1IN Ci 2564. — Stn 180, 
10 specimens, tl: 1.2-4.0 cm, MNHN Ci 2594, 
MNRJ 8876. — Stn 196, 6 specimens, tl: 1.9-3.1 cm, 
MNHN Ci 2606, MNRJ 8877. 

Remarks 

This is one of the most common deep sea spe¬ 
cies. It occurs world-wide, and there are several 
records from the Eastern Atlantic (distribution 
map in Young, in press) (Hoek 1883; Gruvel 
1902a, 1905, 1920; Nilsson-Cantell 192S). 

Arcoscalpellum tritonis (Hoek, 1883) 

(Fig, 1) 

Scalp el-hmi tritonis Hoek, 1883; 122, pi. 5, figs 9-10, 
pi. 10, fig. 10; 1884: 4. - l’ilsbrv 1907a: 34. - Broch 
1953: 4. 

Arcoscalpellum tritonis Newman N Ross 1971: 
60.-Zevina 1978: 1350; 1981:342, fig. 342. 

Material examined. — Stn 66, 2 specimens, tl: 
1.6-1.7 cm, MNHN Ci 2663. — Sm 251, 1 speci¬ 
men, tl: 1.4 cm. MNHN Ci 2649. 

Remarks 

The are no noteworthy differences between these 
specimens and those from Sibqga and from 
Meteor (Hoek 1883: Young in press), except the 
relative length and development of the inframe- 
diin latus, which is more variable. The speci¬ 
mens from the Meteor have the inframedian latus 
a little higher than wide with the height almost 
twice width in some specimens. 

Arcoscalpellum eponkos n.sp. 

(Figs 3-4) 

Material examined. — Holotype: stn 249, tl: 
0.9 cm, MNHN Ci 2643. Paratypes: 2 specimens 
from rhe same locality, tl: 0.4 and 0.6 cm, MNHN 
Ci 2669. 

ElYMOLOGY. — Front the Greek, eponkos (pregnant) 
in reference to the inflated scutum. 

Diagnosis 

Plates of capitulum approximate, thin, smooth, 
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Fig. 2. — Geographic distribution of Oxynaspis celata group (■) (in the Western Atlantic, O. hirtae Totton and in the Eastern Atlantic, 
O. celata Darwin s.s .), Smilium acutum (Hoek) (▼) and Altiverruca gibbosa (Hoek) (•). 
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except for strong longitudinal ridges at basi-late- 
ral surface of carino-latus. Scutum conspicuously 
inflated at basi-occludent area, with strong tergal 
arm. Caudal appendage uniarticulated. 

Description 

Female 

Capituluin (Fig. 3A-D) covered by thin hairless 
cuticle; length about twice width, capitulum 
laterally compressed except for convex enlarge¬ 
ment in scuta; carin;tl margin more convex than 
occludcnt margin. Plates thin, smooth, except 
for strong longitudinal ridges at basi-lareral area 
of carino-latus and thin sparse growth lines. 
Plates approximate. 

Scutum (Fig. 3A-B) conspicuously inflated in 
basi-occludent area, pronounced tergal arm 
approximately one quartei length of tergal mar¬ 
gin, shallow groove near the apex ot upper-latus; 
length twice v.idrh; all margins convex, except 
for concavity at upper portion oflutera! margin; 
apex recurved, extending over tergutn. 

Tergutn (Fig. 3A) triangular, apex conspicuously 
recurved towards Carina; basal margin almost 
straight, occludcnt margin convex: surface area 
larger than that of scutum. 

Carina (Fig. 3A, C) regularly arched, uniformly 
broad, rectum flat, basal portion triangular. 
Uppcr-Ltus (Fig. 3A) quadrangular; scutal mar¬ 
gin longer than tergal; scutal margin concave, 
others almost straight; carino-lateral more than 
twice width ot carinal margin. 

Carino-latus (Fig. 3A, C) pentagonal, height 
more than twice width, umbo near base of Cari¬ 
na, projecting slightly beyond carinal outline; 
basi-lateral area with strong radial ridges. Plates 
contiguous under Carina, interdigirating. 
Inframedian latns (Tig. 3A) triangular, not pro¬ 
jecting, apex at same height as upper-latus 
height; height three times greater than width, 
bordered by low elevated ridge. 

Rostro-latus (Fig. 3A, Dj higher than wide; basal 
and scutal margins diverging, latter larger, with 
slight apico-basal ridge separating plate into two 
triangular areas. 

Rostrum (Fig. 3D) elongated, almost two third 
length of tostro-latus margin, thin, rounded at 
top. 

Peduncle (Fig. 3A) short, length approximately 


one fifth that of capitulum, covered by conspi¬ 
cuous laterally elongated scales. 

1 alarum (Fig. 3F.) with single row of thirty-six 
small teeth. Palp (Fig. 3E) small, dis tally acumi¬ 
nate, with sparse setae on all surfaces. Mandible 
(Fig. 3F) with three teeth, lower angle denticula¬ 
ted; distance between first and second tooth two 
third ihat between second and third. Maxilla I 
(Fig. 3G) with two steps, lower one projecting; 
upper angle with two large and two smaller 
spines, eight intermediate small spines directed 
bascdly along cutting border below. Maxilla II 
(Fig. 3H) hilohed, with .simple setae along mar¬ 
gins; maxillary gland not projecting. 

Cirrus I (Fig. 31) with anterior ramus 0,70 length 
of posterior one; lesser tamus with articles slightly 
protuberant, clothed whh numerous, simple 
setae. Cirti IL-V1 wiih subequal to equal rami; 
inteimediate articles of cirrus V! (Fig. 3J) 
2.5 times as lung as wide, armed with three pairs 
of simple setae and scattered small setae on ante¬ 
rior margin, one to two setae on posterior angle. 
Caudal appendage (Fig. 3K) uniarticulated, 
short, about one fifth height of coxopodite, with 
few simple setae at apex. Number of arrieles of 
cirri I-vT and caudal appendage is presented in 
table I. 

Tabip 1. —Number of articles of cirri l-VI, and caudal appenda¬ 
ge ot Arcoscaipmlum eponkos n.sp. Holotype, stn 2^-9. I-VI, 
cirri I to VI; CA caudal appenriaqp; RC. right cirri; LC. left cirri, 
+. broken ramus. 



1 

II 

III 

IV 

V 

VI 

CA 

RC 

7/9 

15/16 

18/18 

19i-/20 

23/21 

21/20 

1 

LC 

6/10 

15/17 

18/19 

21/21 

20,21 

22,22 

1 


Remarks 

Arcoscalpellum eponkos n.sp. is a small species, the 
largest specimen reaching 9 mm in overall 
height. The characteristic inflated scuiurn with a 
tergal arm, longitudinal ridges restricted to the 
basi-lateral surface of the carino-lateral, and the 
uuinrticulaLcd caudal appendage distinguish this 
species from all other species of Arcoscnlpdlum 
s.str. Small specimens do not have the inflated 
scutum, but the other characteristics are already 
well developed. 
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The lengthened inframedian lattTs and the high 
carino-latus suggests that this species is closely 
related to A. mcLiittum Rao et Newman, A. gryl- 
lum Zevina, A. compnsitum (Zcvina), A. gaLtpa- 
ganum (Pxlsbry) and A. sculpttim (Hock). 
However, none of these species have a tergal arm 
on the scutum, except for the A. scuiptum , which 
has a poorly developed arm. A. scuiptum also has 
strongly ridged plates. 

Arcoscalptllum eponkos n.sp, is known only from 
the type-locality, West European Basin, between 
depths of 4620-4690m (big. 4). 

Genus PLinoscalpellutn Zcvina, 1978 
Planoscalpellum limp iA us (Zevina, 1976) 

Scalpellum limpidus' Zevina, 1976: 1152, tig. 2. 

Planoscnlpdburii Limpidus — Zevina 1978: 1347; 1981: 
187, fig. 131; 199,3a: 125. 

Material examined. — Stn 245, 1 specimen, tl: 
1.0 cm. MNHN Ci 2640. — Stn 249, 1 specimen, tl: 
1.0 cm. MNHNCi 2645. 

Remarks 

Planoscalpellnm limpidus occurs at depths between 
5001-5580 m. It was recorded originally from the 
Azores (Zevina 1976) and later in the Antarctic 
(Zevina 1993a) and Iberian Basin (Young in 
press). The present new' records extend the nor¬ 
thern distribution to 45“5l)’N and indicate a shal¬ 
lower depth of 4270 nr. II limpidus is redescribed 
and discussed in detail by Young (in press). 

Genus Catherinum Zevina, 1978 
Catherinum riclirvitergttm (Gruvel, 1900a) 

(Figs 4-5) 

Scalpellum reemvitergum Gruvel, J900a: 190; 1902a: 
67, pi. 2, figs 3h, 21-22: 1902c: 523; 1905: 49, 
fig. 54. — Welcner 1922: 72. — Nilsson Cantell 1938: 
8; 1955:218.-Zevina 1976: 1155. 

Catherinum recurvitergum — Zevina 1978: 1348; 
1981: 245, fig. 181. 


Material examined. — Stn 202, 1 specimen and 
1 scutum, tl: 1.6 cm, MNHN Ci 2616. — Sin 245, 
3 specimens, tl: 1.1-1.3 cm. MNHN Ci 2641, MNRJ 
8878. 

Description 

Female 

Capuulum (Fig. 5A-C) covered by thin hairless 
cuticle; length twice its width, width uniform; 
carinal and occludent margins convex, with same 
curvature. Plates wirh thin, sparse growth lines, 
with longitudinal ridges variously developed, 
rtdgcs absent in specimens up to 10 mm in 
length, slightly elevated in specimens of about 
13 mm, conspicuous and strong in specimens of 
15 tnm. Plates approximate, cuticle separating 
carina from other plates. 

Scutum (Fig. 5A) with occludent margin convex, 
with shallow groove near apex of uppcr-latus; 
scutal length twice width; tergal arm small, about 
one fifth length of tergal margin; tergal margin 
equal to length of basal margin, with smail upper 
rim: carinal and occludent margins convex, 
except for concavity at upper portion of former; 
apex curved, extending slightly over tergutn. 
Tergum (Fig. 5A) triangular, with longitudinal 
ridges more developed at occludent area; basal 
margin almost straight, occludent margin 
convex, carinal irregular: apex recurved irt small 
specimens, acute or eroded and obtuse in large 
specimens, slightly recurved toward carina; surface 
urea of tergum equal to that oi scutum. 

Carina (Fig. 5A, B) regularly arched, broader api- 
calv, tectum slightly concave, bordered by two 
low longiruditi.il ribs, basal portion rounded. 
Upper-latus (Fig. 5A) pentagonal. Length of scu¬ 
tal margin greater than tergal one, former conca¬ 
ve. All other margins essentially straight, 
carino-lateral longest, followed in size by tergal 
and infratnedian margins. Apex with small upper 
rim. 

Rostro-latus (Fig. 5 A, C) wider than high; basal 
and scutal margins diverging, scutal margin grea¬ 
ter in length than basal margin, apico-basal ridge 
separating plate into two triangular surfaces. 
Carino-latus (Fig. 5A, B) pentagonal, higher 
than wide, umbo neat base of carina, nmho pro¬ 
jecting slightly beyond carinal margin. Plates 
contiguous under carina. 
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Fig. 4. — Geographic distribution of Arcoscalpellum eponkos n.sp. (▼> Catherinum recursitergum (G'uvel) (•) and Teloscalpellum 
luteum (Gruvel) (■). 


Inframedian larus (Fig. 5A) vase-shaped, umbo 
subcentral, apical portion higher and wider than 
basal portion. 

Rostrum (Fig. 50 elongate; length almost two 
third that of rostro-latus margin; thin, apically 
rounded. 

Peduncle (Fig. 5A) about one quarter length of 
capitulum, covered by conspicuous lengthened 
scales. 

Labrum (Fig. 5L)) with row of forty-four small 
teeth. Palp (Fig. 5D) small, paddle-like, with 
setae on all surfaces. 

Mandible (Fig. 5E) with three teeth, lower angle 


denticulated; distance between first and second 
teeth less than twice that between second and 
third one. 

Maxilla I (Fig. 5F) with Straight border, two large 
and thick spines at upper angle, nine moderate 
.to small spines directed downwards below. 
Maxilla 11 (Fig. 5G) triangular with finely pinnate 
setae along margins; maxillary gland projecting 
prominently. 

Cirrus I (Fig. 5H) with shorter ramus 0,75 length 
of longer; articles little protuberant, clothed with 
numerous simple setae. 

Cirri II-VI with subequal to equal rami, mterme- 
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diare articles of cirrus VI (Fig. 51, J) twice as long 
as wide, vvirh three or four pairs of simple setae 
and scartered small serae on anterior margin, 
pairs of serae more developed along rhe posterior 
ramus; one to rwo setae on posterior angle. 
Caudal appendage (Fig 5K) multiarticulated 
(7-8), almost twice length of protopod, simple 
setae at distal point, a few setae on distal margins 
of articles. 

Number of articles of cirri I-VI and caudal 
appendage is presented in table 2. 

Table 2. — Numbd o; arliefes of cirri l-VI, anti caudal appenda¬ 
ge of Catherinum recurvitfiigum (Gruvel), stn 202.1-VI, cirri I to 
VI; CA, cauoal appendage; RC, ngiit cirri; LC, left cirri; +, broken 
ramus. 



1 

II 

III IV 

V 

VI 

CA 

RC 

8/10 

17/19 

14+/15 e 22/14+ 

22/23 

23/16+ 

8 

LC 

8/TO 

16/ H 6+ 

20/22 12+/23 

15+/22 

23/23 

7 


Remarks 

The specimen described by Gruvel (1902a) is 
11 mm in capirukim lengrh and was illustrated 
wirhout longitudinal ridges. However, in his des¬ 
cription Gruvel stated that the plates had conspi¬ 
cuous radial lines. 

The present specimens examined range from 10 
to 16 mm in capitulum lengrh, and it is apparent 
that the development of (he longitudinal ridges 
increases duringumogenv. 

The smallest specimen (10 mm) has only a few 
longitudinal ridges' on the plates and the largest 
(16 mm) has such ridges on all plates except tor 
the carina (Fig. 5A)„ Oihtrwi.se, the apex of rhe 
recurved tergum noted by Gruvel (1902a) is not 
as recurved in rhe specimens examined. 
Catherinum rccurvucrgum was originally descri¬ 
bed from rhe Azores from 3175 in (Gruvel 
1900a; 1902a) and subsequently only recorded 
from eastern Africa from 1289 m tWelmer 
1922) Welrner did not describe or figure his 
specimens. The specimens sampled are from the 
type locality,. Azores region (Fig. 4), between 
2900 and 4270 m, which extends the depth 
range of this species. 


Genus Amigdoscalpcllitm Zevina, 1978 
Amigdoscalpellttm rigidum (Aurivillius, 1898) 

Sralpellnm rigidum Aurivillius, 1898: 189. - Gruvel 
1905; 86.-Zevina 1976; 1155. 

Sm/ptd/um st Ha turn Gruvel, 1900a: 191; 1902a; 77, 
pi. 2, fig, 31; 1905: 72, fig. 81; 1920: 23, pi. 2, 
figs 4-6, 9-11; pi. 7, fig, 11. — Nilsson-Cantell 1955; 
219. - Jkffe*fcl95M| 

Amigdvststilpeiluni rigidum - Zevina 19 7 8: 1349; 
1981-277, fig. 209, 

Material fxamini 1). — Sin 174, 2 specimens, tl: 2.0 
and 2.1 cm, MNHN Ci 2590. — Stn 176, 1 speci¬ 
men. tl: 2.7 cm, .MNHN Ci 2592. — Srn 202, 
17 specimens, rl: 1.5-3.7 cm, MN1IN Gi 2615, 
MNRJ 8879. — Sin 206. I specimen, tl: 2.5 cm, 
MNHN Ci 2618. — Stn 227. 1 specimen, tl: 4.0 cm, 
MNHN Ci 2625. — Stn 245, 1 specimen, tl: 2.6 cm, 
MNHN Ci 2637. — Stn 251, 2 specimens, tl; 
2.1-2.4 cm, MNHN Ci 2647. 


Remarks 

Amigdoscnlpellum rigidum appears to be a com¬ 
mon deep-sea species from rhe Azores, Cape 
Verde, and] the Iberian Basin, occurring between 
depths of 1267-4400 m (Aurivillius 1898; 
Gruvel 1905; Young in press). It was also recor¬ 
ded once from the Newfoundland Basin, from 
1267 m (Aurivillius 1898). The new samples 
extend its distribution to the West European 
Basin. A. rigidum is redeserihed and discussed by 
Young (in press). 


Genus Trianguloscal-pellum Zevina, 1978 


Trianguloscalpellum ovale (Hoek, 1883) 

Sia/pel/um regium var. ovale Hock, 1883; 109, pi. 5, 
figs 5-6. 

Triangulnscalpellum regium ovale — Zevina 1981. 311, 
fig. 235. 

Material examined. — Stn 249. 2 specimens, il; 3.3 
and 4.9 cm, MNHN Ci 2644. 


Remarks 

I', avail' is redeserihed and discussed in detail by 
Young fin press) who presents a key for the rela¬ 
ted species. This new sample does not add any 
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information about the North Atlantic deep sea 
distribution of this species. 

Trianguloscalpellum regium (Thomson, 1873) 

Scalpelhtm regimn Thomson, 1873: 347 (parti; 1877: 
4 (part). - flock 1883: 106, pi. 4, figs 3-3, pi. 9, 
fig. 12, pi. 10, figs 1-2; 1884: 10.- Pilsbry 1907a: 28, 
pi. 3, fig. 5 (pari). - Gruvcl 1912a: 2; 1920: 30, pi. 1, 
fig. 7. 

Scalpfllum moth Aunviilius, 1898: 191. - Gruvel 
1905: 76; 1920:29, pi, 5, figs 10-12. - Nilsson- 
Cantell 1955: 218.-Zevina. 1970; 1155; 1981:309. 

TrianguksemipcUpm regmpt — Zevina 1978: 1350. 
- Foster & Buckeridge 1995a: 167, figs 2A P, 3. 

Triangti.lmcalpellum regiuffl rcgitan — Zevina 1981: 
309, fig. 234. 

Material examined. — Stn 129, 3 specimens, tl: 
1.3-4.3 cm, MNHN Ci 2566. — Stn 202, 27 speci¬ 
mens, tl: up to 6.4 cm, MNHN Ci 2617, MNRf 
8880. ■— Stn 245, 9 specimens, tl: 0.4 7.0 crn, 
MNHN Ci 2638. — Sin 251, 3 specimens, rl: 
1.7-5.4 cm, MNHN Ci 2648. 


Remarks 

In the smaller specimens the upper flange of the 
carino-latus does not appear to be as well develo¬ 
ped as in the larger specimens described by 
Young (in press). The roof of the carina changes 
in shape from flat with a central elevation in 
smaller specimens to flat: with lateral ridges in 
larger ones. 

77 regium is rcdcscribed in detail and discussed 
hy Young (in press). The present samples do not 
add new information regarding its North 
Atlantic deep-sea distribution. 


Genus leluscalpt llum Zevina, 1978 

Teloscalpellum luteum (Gruvel, 1900a) 

(Figs 4, 6) 

Scalpfllum luteum Gruvel, 1900a: 192; 1902a: 80, 
pi. 2, fig. 11; 1905; 84, fig. 93. - Nilsson-Cantell 
1955: 218.-Zevina 1976: 1155. 

Teloscalpellum lit terfm - Zevina 1978: 1350; 1981: 
363, fig. 280. 

Material examined. — Stn 129, 1 specimen, tl: 
3.0 cm, MNHN Ci 2567. 


Description 

Female 

Capirulum (Fig. 6A, B) coveted by thin hairless 
cuticle length less than twice its width, breadth 
uniform; carinal margin more convex than occlu- 
dent. Flares with strong longitudinal ridges and 
thin, sparse growrh lines. Narrow cuticle separa¬ 
ting most of plates. 

Scutum (Fig. 6A) convex only at occludent area; 
height less than twice width; lateral margin lon¬ 
ger than basal, sinuous; basal and occludent mar¬ 
gins convex, tergal slightly concave; apex curved, 
extending over tergum. 

Tergum (Fig. 6A) triangular, with longitudinal 
ridges developed only at occludent side; basal 
margin almost straight, occludent margin 
convex, carinal with depressed area near the cari¬ 
nal apex; apex obtuse, slightly turned roward 
carina; surface area ga-arer than scutum. 

Carina (Fig. 6A) regularly arched, tectum concave, 
bordered by high longitudinal rib, basal portion 
absent in specimen, therefore 1 could not observe 
its shape. 

IJpper-latus (Fig. 6AI pentagonal. Scutal and ter¬ 
gal margins equal in length, former concave. All 
oilier margins almost straight, carino-lateral lon¬ 
gest, followed in size by tergal and inframedian 
margins. Umbo subapical. Apex thickened, for¬ 
ming upper ridged rim. 

Rostro-latus (Fig. 6A, B) wider than high; basal 
and scutal margins parallel, latter longer; apices 
of plates overlapping. 

Carino-latus (Fig. 6A) pentagonal, higher than 
wide, umbo near base ol carina, not projecting 
trom carinal outline. Plates contiguous under 
carina. 

Irtframedian latus (Fig. 6A) triangular, length 
twice its width, apex slightly turned anteriorly, 
with rim along carinal side. 

Rostrum (Fig. OB) absent. 

Peduncle (Fig. 6A) about one half length of tapi- 
tulutn, covered by conspicuous lengthened scales 
and thick cuticle. 

Labnim (Fig. 6C, D) with row of small teeth. 
Palp (Fig. 6C) small, acuminate, with few setae 
on Upper margin and terminally. Mandible 
(Fig. 6i£, F) with three teeth, with or without 
large tooth between first and second teeth, denti¬ 
culated lower angle with few teeth; distance bet- 
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ween first and second teeth twice distance bet¬ 
ween second and third one; setulation absent, 
only small scales on lower margin. Maxilla I 
(Fig. 6G) with straight anterior border or upper 
portion projecting slightly, with two large and 
thick spines at upper angle, nine to twelve mode¬ 
rate to small spines directed basally below. 
Maxilla II (Fig. 6H) nearly quadrangular with 
finely’ pinnate setae along margins; maxillary 
gland projecting prominently. 

Cirrus I (Fig. 61) with anterior ramus 0.65 of 
length of posterior one; articles of shorter ramus 
protuberant, both rami clothed with numerous 
simple setae. Cirri II-VI with equal rami, inter¬ 
mediate articles (Fig. 6j) about twice as long as 
wide, with three or four pairs of simple setae and 
scattered small setae on anterior margin, one to 
two setae on posterior angle, one or two simple 
setae on posterior margin, Caudal appendage 
(Fig. 6K) muhiarticulated (8), slightly’ longer 
than protopod, with simple setae at distal point, 
few setae on distal margins ol articles. Number 
of articles of cirri I-VI and caudal appendage is 
presented ih table 3. 

Table 3. —Number of articles cf cirri l-VI, and caudal apponda- 
ye of relosicjlpelld.n luteum (Gruvol), stn 129. I VI, cirri I to VI; 
CA, caudal appendage; RC, right cirri; LC, left cirri; + broken 
ramus. 



1 

II 

III 

IV 

V 

VI 

CA 

RC 

9/10 

124/20 

22/22 

28-30 

30/31 

33/28 

8 

LC 

9/10 

17/19 

24/25 

28/31 

28/33 

34/29 

8 


Remarks 

Teloscalpellum luteum (Gruvel) is known only by 
one specimen, capitular length 20 mm, from (he 
type locality - Azotes - at 3175 m (Gruvel 
1900a, 1902a). Gruvel did not illustrate the lon¬ 
gitudinal ridges of the plates, blit did describe 
this character. These longitudinal ridges are 
conspicuous in the specimen studied, 

The general shape of the capitular plates, espe¬ 
cially the coronate upper-lams, agree with the 
description of Gruvel (1902a) The basal portion 
of the catina, where it meets the carinal latcra, is 
absent in the specimen and, therefore, 1 could 
not observe the relationship of the carinal-latera. 


T. luteum was collected in the same area as the 
type specimens (Azores), and from a similar 
depth (3056-3000 m; Fig. 4). 


Order SESS1LIA Lamarck, 1818 
Suborder VERRUGOMORPHA Pilsbry, 1916 
Family VfikRUQDAL Darwin, 1854 
Genus Altive'mtjra Pilsbry, 1916 

Altivemua obliqtut (Hoek, 1883) 

(Figs 7-9) 

Verruca obliqna Hock, 1883; 143, pi 12, 
figs 15-17. - Welmer 1K97: 2 74, - Gruvel 1905: 173, 
fig. 191. - Hoek 1907b: 9. 

Verruca obtiqua, section D - Altiverruca — Pilsbry 
1916: 40. 

Altivermca obliqna - Buckeridge 1994: 93. 

Altivirruca vertica — Foster & Buckeridge 1995a: 180, 
fig. 14. 

MATEItlAl. EXAMINED. — Stn ISO, l specimen 
without eggs or larvae, rc: 0.6 cm, MNHN Ci 2595. 

Description 

Shell (Fig. 7A-C) white, smooth, growth lines 
widely spaced, not projecting. Opercular valves 
angularly placed, approximately 45" to basis 
(Fig, 7D), Rase calcareous. Rostrum -and Carina 
(Fig 7C) convex with apices projecting, latter 
higher; surure sinuose. Fixed-tergum (Fig. 7R) 
triangular, wider in middle, higher than 
fixed-scutum, with two well developed alate pro¬ 
jections, little covered by radii like projections of 
adjoining plates. Fixed-scutum (Fig. 7B) triangu¬ 
lar, with well developed alate projection on to 
rostrum, covered by small radius-like projection 
of this plate; internally smooth. 

Scutum smaller than tergum, basal margin one 
hall length of tergum margin. Scurum (Fig. 7F.) 
with two articular ridges, and flat upper triangu¬ 
lar projection at occludent margin; axial ridge 
barely developed and curved; rostral area smooth. 
Internally', wirli deep depression for adductor 
muscle; occludent margin wfirh small tooth at 
low'er portion formed by second articular ridge. 
Tergum (Fig., 7F) quadrangular, with three arti¬ 
cular ridges; axial ridge narrowest, intermediate 
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ridge broad, separated from upper tidge by three teeth, distance between the first and second 
conspicuous groove. Internally, surface slightly one twice that between the second and third one; 
concave; occludent margin nearly straight, except lower angle denticulated. Maxilla I (Fig. 80, L)) 
for upper convex portion. straight or with the lower part projecting, with 

l.abrutn (Fig. 8A) with one series of forty teeth. 10 to IS unpaired spines. Maxilla 11 triangular, 
Palp (Fig. 8A) long, few simple setae at upper anterior margin concave medially, posterior mar- 
margin and distal area. Mandible (Fig. 8B) with gin convex; covered by long simple setae. 



E - F 


Pi G . 7 , — Altiverruca obliqua (Hock). A, top view; B, carino-'ostral view; C, fixed-tergum and fixed-scutum view; D, fixed-scutum and 
rostral view; E F, tergum and scutum, internal view. Scale bars: 2 mm. 
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Cirrus I (Fig. 8E) with anterior ramus a little 
longer than posterior, articles of both rami cover¬ 
ed by numerous long, simple setae. Cirrus II 
(Fig. 8F) with unequal rami, anterior two third 
length o 1 posterior, with pmtuheranr articles: 
anterior ramus covered by numerous long, 
simple setae, posterior with sctation similar to 
articles of cirri III-VI. Cirrus 111 with subequal 
rami, cirii IV VI with equal rami. Length of 
intermediate article of cirrus VI (Fig 8G) twice 
width, with two pairs ol simple setae on anterior 
margin, one or two short, stoitr setae on poste¬ 
rior angle, mulrtfid scales at distal margins. 
Caudal appendage (Fig. 8H) nmltiarriculated, 
with six to seven articles, one half length of coxo- 
podite. Penis (Fig. 811) shoit with few seiulae. 
Number of articles of cirri I-VI and caudal 
appendage is presented in table 4, 


Table 4. — Number or articles of cirri l-VI, and caudal appenda¬ 
ge of Altivorruca obliqua (Hoek), str. 180. I-VI, cirri I 'o VI; CA, 
caudal appendage; RC, right cirri; LC, lehcirril. 



1 

II 

III 

IV 

V 

VI 

CA 

RC 

12H0 

9/11 

15/16 

16/16 

17/18 

20/20 

7 

LC 

10/10 

8/9 

13/13 

17/17 

17/19 

19/20 

5 


Remarks 

Hoek (1883) described A. obliqua based on four 
small specimens collected off southwestern Spain 
at a depth of 2782 meters. This species has not 
beeh collected since. 

1 his species was recently considered a synonym 
of/l. quachangulilns (Mock, 1883) by Foster & 
Buckeridge (1995b). hut this conclusion seems 
to be premature. Altiverrma quadrangularis, first 
reported from the Southern Atlantic, is now 


SO 3 20° 10° 



Fig. 9. — Geographic distribution of Altiverruca obliqua (Hoek) (▼), Metaverruca aequalis (Aurivillius) (•) and Metaverruca trisulcata 
(Gruvel) (■). 
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known from all the oceans (Inhille 1910; Gruvel 
1920: Zevina 1988. Rosell 1989; Foster & 
Bucketidge 1995b). 

Considering the original descriptions of both 
species, several characters distinguish them. Both 
have a tetgutti with three articular ridges, but 
A. obliqua has the intermediate ridge (second of 
Hoek) broad, leaving a thin groove between this 
ridge and the first one. Alternatively, A. quadran- 
gularis has the second ridge narrow, with a very 
broad space separating it from the first ridge. 
The scutum of A. obliqua is proportionately nar¬ 
rower, its base one half the width of rhe base of 
tergum. In A. quadrangularli the movable scu¬ 
tum is significantly larger, with its width more 
than two third of the width of the base of the 
tergum. The axial ridge (third ridge of Hoek) is 
prominent in A. quadmuguknS, hut it is barely 
discernible in A. obliqua. Therefore, this synony¬ 
my cannot he accepted, 

The single specimen I examined is older and 
hence more developed than die specimens Hoek 
studied. All of the differences 1 observed appeat 
ro be related to different stages ol growth, rhe 
carina ptojeets irccly as does rhe scutum; the arti¬ 
culation between carina and rostrum has more 
than one single tooth. 

Foster Ac Bucketidge (1995a) described 
Altivcrruca verticil from rhe Straits of Gibraltar. 
Its ope-tcul.ir valves are identical to those exami¬ 
ned here, differing only in the carina-rostrum 
suture. This suture is straighter than the one 
observed, but this may be due to ontogenetic dif¬ 
ferences. Furthermore, the relative length of the 
rami of cirri 1-111 and rhe caudal appendages are 
similar to the ones 1 observed. Hoek (1883) did 
not describe the appendages of A. obliqua. 

The distribution of this species is restricted to 
the Northeastern Atlantic, between 34° to 37°N 
and T to 25°W (Fig. 9). 


Alttverruca gibbosa (Hoek, 1883) 

(Figs 2, 10) 

Verruca gibbosa Hoek, 1883: 134, pi. 6, figs 17, 18, 
pi. 11, figs 5-9, jil. 12, figs I -5. 

Verruca (. Attiverruca ) gibbosa - Newman & Ross 
1971: 135, pi. 14, textfig. 68 (synonymy). 


Altivcrruca gibbosa ~ Zevina 1987a: 1813. 

M*T«W1. EXAMINED. — Stn 6, 1 empty shell, rc: 
0.3 cm, MN11N Ci 2550. -— Stn 159, I specimen, 
rc: 0.4 cm, MNHN Ci 2584. — Sin 180, 2 speci¬ 
mens rc: 0.4-0.6 cm, MNHN Ci 2596, MNRJ 
8903. — Sin 196, 1 specimen, rc: 0.5 cm, MNHN 
Ci 2603. — Stn 199, I specimen, rc: 0,5 cm, 
MNHN Ci 2610. 

Remarks 

The specimens studied (Fig. 10A, B) do not pre¬ 
sent any differences ftotn the specimens descri¬ 
bed by 1 loek (1883). 

A. gibbosa has a world-w’ide distribution and was 
previously recorded in the Eastern Atlantic from 
off die Straits of Gibraltar, Canaries and Cape 
Verde Islands and Sierra l.eone Rise (Fig. 2) 
(Gruvel 1902a, as V. sulcata-, Nilsson-Cantell 
1927, as V. rathbuiiiana ; Nilsson-Cantell 1928; 
Foster & Buckeridge 1995a). 



Fig. 10. — Attiverruca gibbosa (Hoek). A, top view; B, fixed- 
tergum and fixed-scutum view. Scale bar: 1 mm. 
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Genus Metaverruca I’ilsbry, 1916 

Metaverruca aequalis (Aurivillius, 1898) 
(Figs 9, 11-12) 

Vetruca aequalis Aurivillius, 1898: 196, - Gruvel 
1905, 176; 1920: 42, pi. 5, figs 28-29, pi. 6, 
figs 6-7. - Hook lStg7b: 9. - Rclloc 1959: 4. 

Material EXAMINFD. — Stn 171, I specimen, rc: 
0.5 cm, MNHN Ci 2589. — Sin 1 7 4, l specimen, 
rc; 0.4 cm, MNHN Ci 2591.— .Stn 180, 4 speci¬ 
mens, rc: 0.5-0.6 cm, MNHN Ci 2598, MNRJ 
8904. — Stn 196, 3 specimens, rc: 0.5-0.6 cm, 
MNHN Ci 2605, MNRJ 8905. 


Description 

Shell (Fig, 1 lA, B) white, nearly smooth, grooves 
only along the suture between rostrum and cari- 
na; growth lines widely spaced, projecting; basal 
margins thickened, inflected (Fig. 11C). Cuticle 


hairy, persistent on shell and opercular valves. 
Opercular valves parallel to base of wall. 

Rostrum (Fig. 11 A) larger than tarina, with small 
radius-likc projection toward fixed scutum; arti¬ 
culation with carina with large upper ridge and 
undulating downwards; shallow grooves beside 
ridge; apex projecting. Carina (Fig. II A) with 
small radius-like projection toward fixed-tergum, 
one upper ridge undulating downwards at rostral 
suture, one groove under the ridge: apex reflexed. 
Fixcd-tergum (Fig. 11A, B) smaller than 
fixed-rostrum, approximately one half its width, 
both sides with well developed alar-like projec¬ 
tions; apex projecting backwards. Fixed-scutum 
(Fig. 11 A. B) with wide alar-like projection direc¬ 
ted toward rostrum, small radii-like projection to 
fixed-tergum; internally, with well developed 
myophore, directed downwards. 

Jergum (Fig. 11A, D) quadrangular, with three 



Fit*. 1 1 Motaverruca aequaiis (Aurivillius). A top view, B, fixed-tergum and fixed-scutum view; C, Oasal view; D E tergum ana 
scutum, interna’ view. Scale oars: 2 mm. 
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articular ridges, axial rjdge narrowest, well mar¬ 
ked, intermediate and upper ridges broad. 
Internally, smooth; oedudent margin slightly 
undulated. -Scutum (Fig. 11A, E) smaller than 
tergurn; with three articular ridges; axial ridge 
barely developed, near oedudent margin, inter¬ 
mediate ridge twice width of upper ridge, latter 
poorly developed: rostral area smooth. Internally, 
with conspicuous rounded scar for adductor 
muscle, especially near articular margin, forming 
a vertical crest between them; oedudent margin 
nearly straight, except for a protuberance at 
lower part. 

Labrum (Fig. 1 2A) with seties of small teeth 
(47). Palp (Fig. 12B) short, acuminate, with few 
simple setae on upper margin and distal region. 
Mandible (Fig. 12C) with three teeth, distance 
between first and second mote than twice distan¬ 
ce between the. second and third one; lower angle 
denticulated. Maxilla 1 (Fig. 12D) with lower 
part projecting, shallow concavity apically; two 
large spines at upper angle, four small spines in 
concavity, seven to nine unpaired spines on lower 
portion. Maxilla II (Fig. 12E) rectangular, ante 
rior margin wiih shallow concavity medially; 
covered by long simple setae. 

Cirrus T (Fig. 12F) with suhequal rami, covered 
with several long simple setae. Citrus II 
(Fig. I.2G) with anterior ramus two third length 
of posterior, articles mote protuberant; both rann 
covered by numerous long, simple setae, anterior 
ramus also with finely bipectinate setae at distal 
article (Fig. 12H). Rami of cirrus HI unequal, 
anterior shorter than posterior. Rami of 
cirri 1V-V1 equal in length. Intermediate articles 
of cirrus VI (Fig. 121) with width three quarters 
of the length, two pairs o( setae, longer setae 
finely pinnate, on anterior margin; one or two 
short, stout setae on posterior angle, mulrifid 
scales at distal margin Caudal appendage 


Table 5. — Number of articles of cirri Mil. ana caudal appenda¬ 
ge of Metavenvca aaquaiis lAurivillius), sin 195.1-III, cirri I to III; 
CA, caudal appenoage; RC, right cirri; LC, left cirri. 



1 

II 

III 

CA 

RC 

10^9 

8/10 

14/16 

6 

LC 

10/9 

8/10 

14/16 

6 


(Fig. 12J) with six articles, one half length of 
coxopodite; long simple setae on distal margins 
of articles. Penis about same length as coxopo¬ 
dite, clothed with thin setulae. Number of 
articles of cirri I-JII and caudal appendage is pre¬ 
sented in table 5. 

Remarks 

Metaverruca aetjiuilis was described briefly by 
Aurivillius (1898), hut was subsequently descri¬ 
bed in detail and figured by Gruvel (1920), 
based on the same material. The specimens exa¬ 
mined herein agree with the description by 
Gruvel (1920). I can only add thar the hairy 
cuticle is conspicuous in smaller specimens- 
Gruvel (1920) did not dissect any specimen. 
Therefore, he did nor describe the internal mor¬ 
phology of rlit shell, the opercular valves, and 
ihe. appendages. The presence of a developed 
mvophore on the fixed-scutum, the hox-like 
shape of the wall with its inflected basal margins 
and the large operculat valves, indicate that the 
species is a Metdvetruca. 

Meirwerntcd atqualh is known only from the 
/Azores, between depth of 1022 and 1385 m. All 
the samples studied are from the same area, but 
its depth distribution is increased to 3215 m 
(Fig. 9). 

Metaverruca recta (Aurivillius, 1898) 

Verruca recta Aurivillius, 1898: 195. - Gruvel 1905: 
181; 1912a: 6: 1920: 46, pi. 2, fig. 18, pi. 3, 
figs 3-4. - Hock 190 7 b' 9. - Southward & 
Southward 1958: 637, fig. 4. - Anderson 1980: 349, 
figs 1-4. 

Virrnck .sculpta Aurivilliufe 1898: 197. - Gruvel, 
1005: 125; 1920: 4 1, pi. 5. figs 26-27. - Floek 
1907b: 9. - Nilsson-Cantell 1929: 461, fig. 1; 1938: 
12. — kriiger 1940: 463. — Zevina 1969: 
68. - Weisbord 1979: 97. - Foster 1981; 352. - Ren 
1984: 166. fig. 1, pi. 1, figs 1-6; 1989; 420, fig. 10. 

Verruca linearis Gruvel, 1900b: 243; 1902a: 107. 
pi, 5, figs 11-12; 1905: 182, fig. *01.-Hock 1907b: 
9. 

Verruca capsula Hoek, 1907a: 130, pi. 12, figs 1-3, 
pi. 13, figs 1-4. - Stubbings 1936: 38. - Weisbord 
1979: 98. 

Verruca magM Gruvel, 1901: 261; 1902a: 109, pi. 5, 
figs 1 2; 1905: 184, figs 204-205. - Hoek 1907b: 
9. - Gruvel 1920: 50. - Weisbord 1979: 98. 
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Verruca haloihcat Pilsluy, 1907b: 188, pj> 4, figs 9-10; 
1916: 46, pi. 8, figs I-la. — Kolosvary 1943: 
73. - Zuf In 1968 219. - Gordon 1970: 

118. - jftickeridge 1975: 129. figs 5. 4-6. - Foster 
1978: 69, pi. ffi, fig. 42. - Wtisbord 1979: 98. 

Verruca corahuphtla Piisbry, 1916: 21, pi. 1, 
figs 1-5. - Zulio 1968: 219. - Bayer et al. 1970: 
A43. - Wcisbord 1 979: 96. 

Verruca ( Metaverruca } sculpta — Sroch 1931: 
41. — Buckeridge 1983: 59, fig. 45. 

Verruca {Mctaverrueti) cookei - Roseli 1981: 299, 
pi. 11, figs r, s, u, v; 1991: 33 (not Verruca cookei 
Piisbry, 1927). 

Metavcrruca recta - Buckeridge 1994: 116, 
fig. 13a-f. — Poster & Buckeridge 1995a: 182, fig. 15; 
1995b: 368, fig. 9C-F.. 

Material examined. — Stn 4, 8 specimens and 
10 empty shells, re: 0.6-0.9 cm, MNHN Ci 2549- — 
Stn 16,. 1 specimen, rc: 0.6 cm, MNHN Ci 2555- — 
Stn 62, 3 empty shells, rc: 0.6-0.7 cm. MNHN 
Ci 2560. — Stn 66, i empty .shell, rc: 0.8 cm. 
MNHN Ci 2561 —• Stn 135, 1 specimen, rc^ 
0.7 cm, MNHN Ci 2570. — Stn 139, 1 empty shell, 
rc: 0.7, MNHN Ci 2571 — Stn 148, 101 specimens 
and 12 empty shell-,, rc: 0.5-0,9 cm, MNHN 
Ci 2576. MNRJ 8906. — Stn 150, 2 specimens and 
1 empty shell, rc: U.6-0.6 cm, MNHN Cl 2578. — 
Sin 151, 27 specimens and 1 empty shell, rc: 
0.5-0.9 cm, MNHN Ci 2580, MNRJ 8907. — 
Stn 159, 1 specimen, rc: 0.3 cm, MNHN 
Ci 2585, — Stn 161, 1 specimen, rc; 0.7 cm, 
MNHN Ci 2664. — Sin 168, 9 specimens and 
4 empty shells, rc: 0,54* cm, MNHN Ci 2588. — 
Stn 180, I 9 specimens and 5 empty shells, rc: 
0.6-1.2 cm MNHN Ci 2597. MNRj 8908. — 
Stn 181, 4 specimens and 1 empty shell, rc: 
0.6-0.7 cm, MNHN Ci 2600. — S’tn 196, 10 speci¬ 
mens and 18 empty shells, rc: 0.6-1.0 cm, MNHN 
Ci 2604. — Stn 197, rc: 0.5-0.8 cm, MNHN 
Ci 2607 — Stn 199, I specimen, rc: 0.4 cm, 
MNHN Ci 261 I. — Sin 218, 2 specimens and 
1 empty shell, rc; 0.647 cm, MNHN Ci 2022. — 
Stn 231, 1 empty shell, rc: 0.7 cm, MNHN 
Ci 2626. — Stn 237, 1 specimen and 5 empty shells, 
rc: 0.64 / cm, Mm IN Ci 2629. — Stn 239,10 spe¬ 
cimens and 4 empry shells, rc: 0.6-0,9, MNHN 
Ci 2632. — Stn 240, 78 specimens and 10 empiy 
shells, rc: 0.5-0.8 cm, MNHN Ci 2634, MNR| 
8909. — Stn 255, 2 specimens, rc: 0.9-1.1 cm, 
MNHN Ci 2650. 


Remarks 

Metaverruca recta is the most common deep-sea 
verrucid found in die Azores region. It was col¬ 
lected from over several distinct substrates, such 


as pumice stones, shells, corals, and urchin 
spines. It has a world-wide distribution, and was 
recorded many times from the Northeastern 
Atlantic, including the Azotes front 240 to 
2100 m (Auriviliius 1898; Gruvel 1912a, 1920; 
Southward & Southward. 1958; Foster & 
Buckeridge 1995a; Young in press). 

The specimens studied do nor present significant 
differences from those observed by other authors. 
The white shell is totally Smooth, and has a 
straight hinge between the opercular valves and 
the rostrum and carina, characters which are dia¬ 
gnostic for this species. 

Metaverruca trisulcata (Gruvel, 1900b) 
(Figs 9, 13-14) 

Verruca trisulcata Gruvel, 1900b: 243; 1902a: 96, 
pi. 5, figs 9-10; 1905: 184, fig. 203; 1912b: 348; 
1920: 49. - Hock 1907b: 9. 

Verruca striata Gruvel, 1900b: 244; 1902a: 98, pi. 5, 
figs 5-6 rextfig. 17-18; 1905: 183, fig. 186, 
202.- Hoek 1907b: 9.- Siubbings 1967; 251. 

not Metaverrum trisulcata — foster & Buckeridge 
1995a: 177. figs 10-12; 1995b: 363, fig. 9a-b. 

Material EXAMINED. Stn 197, 2 specimens, rc: 
0.5 cm, MNHN Ci 2608, MNRJ 8910. — Stn 240, 
1 specimen, rc: 0.4 cm, MNHN Ci 2635. 

DfiSCRimON 

Shell (Fig. 13A, B) white, cuticle not persistent, 
ornamented whit several strong longitudinal 
ridges and spaced growth lines, ridges on opercu¬ 
lar plates and at suture of rostrum and carina 
conspicuous. Opercular plates parallel to basis. 
Basal margin of wall not inflected. 

Fixed -rergurn .(Fig, 1.3A, B) smaller than 
fixed-scutum, apex thickened, recurved outward; 
with two developed alate projections and trian¬ 
gular central area, with four to live longitudinal 
ridges, 

rixed-scutum (Fig. 13A, B) having central trian¬ 
gular area with four to five strong longitudinal 
ridges, well developed alate projection at rostral 
suture area, radius-like projection at lixed- 
terguni side; apex thickened, recurved outward. 
Internally, with well developed mvophore. 

Carina (Fig. 13A) same size as rostrum, with 
about ten strong longitudinal ridges and well 
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developed ridge area at suture with rostrum, with Tergum (Fig. 13A, Cf larger than scutum, nearly 
lour interlocking teeth, the largest being usually quadrangular, with three articular ridges; axial 
the second; smooth suture with fixed-tergum. ridge highest and as wide as second, distance bet- 
Rostrum (Fig. 13A) with many strong longirudi- ween ridges equal, groove between first and 
nal ridges, well developed ridged area at suture second ridges greater than between second and 
with carina, with four interlocking teeth, the First third ones; no ridges at carinal area. Internally, 
one being the largest, smooth suture with fixed- surface flat and smooth; scutal margin slightly 
scutum. concave, with median tooth. 



Fig. 13. — Metavbrruca trisuicata (Gruvel), A, top view; B, fixed-tergum and fixed-scutum view, C, D, tergum and scutum, internal 
view Scale bars: 1 mm. 
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Scutum (Fig. 13A, D) with ihree articular ridges, 
third ridge diin, sloping continuously to rostral 
area, no ridges at rostral area; apex pointed, 
directed toward tergmn. Internally, tergal margin 
nearly straight, with tooth at lower third; surface 
with conspicuous upper depression, including 
adductor muscle pit. 

Labrum (Fig. 14A) with series of irregular teeth. 
Palp (Fig 14a) short, acuminated, with few 
simple setae on upper margin and distal region. 
Mandible (Fig. 14B) with three teeth, distance 
between first and second teeth twice distance 
between the second and third ones; lower angle 
denticulated. Maxilla I (Fig 14C) with lower 
part projected; two large spines and five small 
spines on upper edge of cutting edge and thir¬ 
teen moderate to small unpaired spines on lower 
part. Second maxilla not observed. 

Cirrus 1 (Fig. 140) with subequal rami, anterior 
slightly longer than posterior one; lioth with pro¬ 
tuberant at tides covered by lung, simple setae. 
Cirrus 11 (Fig. 14E) with anterior ramus about 
two third length of posterior, with articles more 
protuberant; both rami covered by long, simple 
setae. Cirri III with unequal rami, anterior shor¬ 
ter than posterior; cirri with rami ,ol IV-V1 equal 
length. Intermediate articles ol citrus VI with 
width about two third length, three pairs ol long 
setae on .interior margin, two setae-on posterior 
angle. Caudal appendage (Fig. 14 F) muitiarritu- 
lated, seven arricles, one half length of coxopo- 
dite; long simple setae on distal margins of 
articles. Number of articles ol cirri 1-VI and cau¬ 
dal appendage is presented in table 6. The speci¬ 
mens dissected had approximately fifty eggs each 
(from station 197). 

Table 6. — Number ot articles ot cirri l-VI, and eauda appenda¬ 
ge of Metaverruca trisuleata (Gruvel), stn 197 l-VI. cirri I to VI; 
CA, caudal appendage; RC, right cirri; LC. left cirri. 



1 

II 

III 

IV 

V 

VI 

CA 

RC 

11/15 

8/12 

16/19 

21'23 

23/25 

25/26 

7 

LC 

15/12 

8/12 

16/19 

12+/23 

24/24 

24/26 

7 


Remarks 

M. trisulcctta was described by Gruvel (1900b, 
1902a, 1920) from the Azores, and it was later 


recorded from the coast of Morocco (Gruvel 
1912b). Foster 8c Buckeridge (1995a, b) recor¬ 
ded it from off the Straits of Gibraltar and La 
Reunion (Indian Ocean). These authors conside¬ 
red Verruca imbricata Gruvel. 19()()b, V. striata 
Gruvel, 1900b and V. radiata Gruvel, 1901 as 
synonyms of M. trisuleata. Herein J only consi¬ 
der V, striata synonymous of V trisuleata, inclu¬ 
ded in the Metaverruca, Verruca imbr'teara and 
V. radiata are considered valid and included in 
Neivmanive) ntca n .g. 

The specimens examined are in accordance with 
the detailed description of the external characters 
presented by Gruvel (] 902a) f except the width of 
the second and third ridges of the tergutn are 
equal, instead of the second being wider. The 
ornainentacion of the rostrum and auina s the 
ridges of tergutn and scutum, and the apex of 
scutum, serve as a diagnostic of this species. 
Gruvel (1900b, 1902a) did not describe the 
appendages ol V. trisuleata , which are described 
herein, but he described the 'appendages of 
V. striata (Gruvel, 1902c), which is here conside¬ 
red svnonymous. The description of rhe -appen¬ 
dages of V. striata concord with those I observed, 
except that of the caudal appendage, Gruvel 
(1902c) observed nine articles that were longer 
than eoxopodite of cirrus VI. instead of seven 
arricles that arc one half the length of die coxo- 
podite. Verruca striata also differs front V trisul- 
atta: scutum with apex nor curved, with three 
articular tidges similar in width, and the apices 
of the carina and rostrum not projecting. 
Notwithstanding these differences, I agree with 
Foster & Buckeridge-(1995a, b) and consider 
thi,i species synonymous with V. trisuleata. 

On the other hand, 1 do not consider V. imbri- 
rata and V radiata as synonyms ol M. trisuleata, 
clue to several differences in the number and 
form of rite ridges of the scutum and tergum, 
and on the number and development of the 
radial ridges of the shell, foster & Buckeridge 
(1995a, b) staled that the number of ridges bet¬ 
ween the tergum and rhe scutum increased with 
growth, from one to four in specimens of about 
6 trim in rostrocartnal length. The three speci¬ 
mens I studied had a length between 0.44 and 
0.52 mm and all had a constant number of 
ridges, as in Grovels type. In the specimens from 
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La Reunion (Foster & Buckcridge 1995b), 
besides the variable number of ridges, the speci¬ 
mens exhibit a plasticity in the form of the shell 
from low splayed to quite upstanding. Cirri 1 and 
II have rlie anterior ramus one hall the length of 
the posterior one anti the caudal appendage with 
0.66 or 0. 5 (sic) the length of citrus VI. For the 
specimens from the Strafe of Gibraltar, Foster & 
Buckeritlge (1995a) repeated the same descrip¬ 
tion as that lor the La Rtfunion samples, only 
adding new figures. Therefore, the differences 
observed in the shell and appendages of both 
samples appeal? to be vet another species, or pos¬ 
sibly more than one species due to the high 
variability desetibed. 

The distribution of M. tristdeata is restricted to 
the Azores region and off Morocco (Fig. 9). 

Genus Costatoverruca n.g. 1 

Costatoverruca cormita (Aurivillius, 1898) 

Verruca cornuta Aurivillius, 1898: 197. — Gruvcl 
1905: 174; 1912a: 5; 1920: 39, pi. 2, figs 12-13, 
pi. 3, figs 9-10. — Hoek 1907b: 9. — Belloc 1959: 4. 

MATEKtAl EXAMINED, — Stn 62, I specimen, rc: 
0.5 cm, MNf J\‘ Ci 2662. Stn 148 13 specimens 
and 1 empty shell, rc: 0.4-0.7 cm, MNHN Ci 2577, 
MNRj 8911. — Sin 150, 2 specimens, rc: 0.4 cm, 
MNHN' Ci 2579, — Stn 151, 3 specimens, tl: 
0.4-0.5 cm, MNHN Ci 2670. — Stn 157, 5 speci¬ 
mens, ter 0.5, MNHN Ci 2582. Stn 159, 1 speci¬ 
men, rc: 0.4 cm, MNHN 1 Ci 2586. — Stn 161, 
25 specimens, rc: 0,2-0.4 Cm, MNHN' Ci 2587, 
MNRJ 8912. — Stn 181, 8 specimens, rc: 
0.3-0.6 cm, MNHN Ci 2601. — Stn 199, 6 speci¬ 
mens, rc: 0.5 cm, MNHN Ci 2612, MNRJ 8913.— 
Stn 237. 2 specimens, rc: 0.4 cm, MNHN 
Ci 2630. — Stn 239, 646-628 m, 1 specimen, rc: 
0.4 cm, MNHN Ci 2633. 

Remarks 

The external shell characters C. cornuta were des¬ 
cribed by Aurivillius (1898), and later in greater 
detail by Gruvel (1920), both of which are based 
on samples front the Azores. Young (in press) 


1. See the part of the revision of Veriucidae for generic diagno¬ 
sis. 


redescribes rhis species, including a description 
of the appendages, based on new samples from 
the Azores. 

All of the specimens studied, were collected in the 
Azores and at a depth previously recorded, 450 
to 1229 m. 

Genus Verruca Schumacher, 1817 

Venuca stroemia (Muller, 1776) 

(Figs 15-1 7 ) 

Ltpas stramia Muller, 1776: 251. 

Verruca stromia - Darwin 1854: 518, pi, 21, 
fig. la-f. - Pilsbty 1916: 24. 

Verruca stroemia — Nilsson-Cantell 1978: 48, 
figs 23-24 

MATERIAL tXAMINKD, — Sin 14, 2 specimens on 
Dendrnphyllht cornigera , MNHN Ci 2554. — 
Stn 259, "20 specimens, MNHN Ci 2653, MNRJ 
8914. 

DeSCRIIHION 

Shell (Fig. ISA) white or translucent, flattened, 
usually with rostrum prominent, cuticle not per¬ 
sistent ornamented with several longitudinal 
ridges, sometimes nodose, and irregular growth 
lines; ridges at suture between rostrum and Cari¬ 
na and between rostrum and fixed scutum 
conspicuous and projecting. Opercular plates 
(Fig. i 5A) parallel with basis, reduced in size, less 
than one half rostrocartnal diameter. Surface of 
opercular [dates and shell permeated bv several 
tows of tubes in small specimens, tubes parallel 
to growth lines sealed in larger ones. Basal mar¬ 
gin of wall nor inflected. 

Fixed-tergum (Fig. 15A) same size as fixed- 
scufuth, marginal apex thickened, recurved out¬ 
ward; aJate projections to carina, nearly straight 
sutures to iixed-scuim. 

Fixcd-scutum (Fig. 15A) nearly quadrangular, 
upper surface turned toward rostral margin of 
free scutum; suture with fixed-tergum simple and 
nearly straight: rostrum having conspicuous 
ndges; apex marginal, not recurved. Internally 
with well developed myophore parallel to basis. 
Carina (Fig. 15A) smaller than rostrum, surface 
with longitudinal ridges knobbed; well developed 
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ridge area at sinure with rostrum, forming deep 
grooves between ridges, with five interlocking 
teeth, ridges decreasing slightly in size from apex 
to basis; with radius-like projection to fixed- 
tcrgum. 

Rostrum (Fig. 15A) with well developed ridged 
area at suture with carina, forming deep grooves 
between ridges, with four to live interlocking 
teeth, ridges decreasing in size from apex to basis; 
suture with fixed-scutum also with conspicuous 
ridges. 

Opercular plates with conspicuous and projec- 
ting growth lines. Tergum (Fig. I5A, B) larger 
than scutum, nearly quadrangular, with three 
articular ridges; axial ridge high, conspicuous at 



Fig. 15. — Verruca stroemia (Muller). A, top view; B, C, tergum 
and scutum, interna: view. Scale bars: 1 mm. 


both sides, about same widrh as second; ridges 
absent at carinal area. Internally, surface fiat, 
with some visible sealed tubes, scutal margin 
with deep medial notch, forming articular ridge 
at upper margin. 

Scutum (Fig. ISA. C) with three low articular 
ridges, axial ridge low and thin, sloping conti¬ 
nuously to rostral area; first ridge wider than 
second;- rostral area, slightly medially depressed, 
ridges absent; width of plate about one third hs 
height. Internally, surface with some sealed tubes 
and conspicuous upper depression, which 
includes the adductor muscle pit, tergal margin 
sinuous, 

Labium with row of simple, sharp teeth. Palp 
(Fig. 16A) acuminate, simple setae at upper mar¬ 
gin. Mandible (Fig 16B) with three teeth, 
second and third with subsidian cusps, denticles 
on lower angle. Maxilla 1 (Fig. I6C) with lower 
anterior border projecting anteriorly; upper bor¬ 
der with two large spines, followed by nineteen 
to twenty' moderate and small spines at lower 
border. Maxilla II (Fig. 16D) bilobed, numerous 
simple setae along its margins 
Cirrus 1 (Fig. I6F.) with unequal rami, anterior 
ramus two third length of posterior, both rami 
with protuberant articles covered by numerous 
simple setae. Cirrus II (Fig, 16F) with unequal 
rami, anterior ramus about one quarter length of 
posterior, both rami covered by numerous simple 
setae; distal articles of anterior ramus with bipcc- 
tinate setae. Cirrus III (Fig. ]6G) with unequal 
rami; anterior ramus about one third length of 
posterior: both rami covered by numerous simple 
setae, distal articles of anttrior ramus with hi pec¬ 
tinate setae, Cirri IV to VI with equal rami; 
intermediate articles (Fig. 16H) with four pairs 
of setae on anterior margin, one or (wo setae on 
posterior angle; widrh about one half length. 
Caudal appendage (Fig. 161) multiarticulated, 
sixteen articles, three times length ot coxopodite 
of cirrus VI: articles covered by numerous simple 
setae at distal margins; basal articles with multi- 
fid scales. Number of articles cirri I-VI and cau¬ 
dal appendage is presented in table 7. 

Remarks 

Verruca stroemia is a common temperate and 
polar species from the Northeastern Atlantic, 
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Table 7. — Number of articles of cirri l-VI, and caudal appen¬ 
dage of Vermes stroemia (Muller) sfn 14. l-VI, cirri I to VI: CA, 
caudal aopendage; RC right cirri: LC left cirri. 



1 

II 

III 

IV 

V 

VI 

CA 

RC 

9'9 

6/15 

7/15 

17/21 

21/22 

23/25 

16 

LC 

9/8 

6'16 

8/18 

18/19 

21/22 

24/26 

16 


where it occurs from the intertidal zone to 
548 m, with doubtful records from 960-998 and 
2600 in. The latter record was from the Azores 
region, which is the most southern record for 
this species (Gruvel 1902a, 1920). 

In several samplings by the Meteor (Young in 
press) and the Jean Charcot expeditions in the 
Azores, not a single specimen of V." sffomia has 
been collected, However, V. spmgleri, a species 
similar to V. stroemia , is common tn this region, 
but it does riot occur at the depths cited by 
Gruvel. It appears that the GruVel (1902a, 1920) 
records represent other verrucids species. 

The specimens of V, stroemia Studied herein were 
collected off Portugal, which is accepted here as 
the southern limit of its distribution. 

Verruca stroemia has been recorded from the 
Spitsbergen, Greenland, Iceland, the Faeroe 
Islands, Great Britain, and the Norwegian to 
Portugal coasts (Nilsson-Cantell 1978), with 
scattered records along die European coast of the 
Mediterranean Sea, from France to the Adriatic 
Sea (Fischer 1871; Kolosvaiy 1947, 1951; Relini 
1969). There is also one doubtful record from 
the Red Sea (Darwin 1854; Fig. 17). Due to the 
superficial similarity between V, stroemia and 
V spenglcri all records trom the Mediterranean 
need to be reviewed (see remarks under V. spen- 
glert). 

Verruca spengleri Darwin, 1854 
(Figs 17-19) 

Verruca spengleri Darwin, 1854: 521, pi, 21, 
fig. 2. - VC'cltncr 1897: 274. - Hock 1883: 
133. - Gruvel 1905- 182, fig. 200; 1920: 48. - Hoek 
1907b: 9. — Pilsbrv 1916: 40. — Baker 1967: 
47. — Buckcridge 1994: 90. 

Verruca stroemia - Ruggieri 1953: 46 (not V. stroemia 
Muller). 


? Verruca spengleri - Tarasov & Zevina 1957: 151, 
figs 49-50. - Zevina 1963: 73. — Ruggieri 197 7 : 71k, 
figs 3-5. 

Matf.riai examimed. — Stn L8, 1 specimen, 
MN1IN Ci 2541. — Stn P3, 42 specimens, MNHN 
Ci 2507, — Stn P4, 46 specimens, MNHN 
Ci 2509. — Stn P6, 218 specimens, MNHN 
Ci 2511. — Stn P7, more than 100 specimens, 
MNHN Ci 2513, MNRJ 8915. — -Stn P8, more 
than 100 specimens, MNHN Ci 2516, MKRJ 
8916- — Stn P9, 30 specimens, MNHN Ci 2518. — 
Stn P12, 86 specimens, MNHN Ci 2521. — 
Stn P13, 1 specimen, MNHN Ci 2522. — Stn Pl7, 
4 specimens, MNI1N Ci 2658. — Stn P19. 110 spe¬ 
cimens, .MNHN Ci 2525. — Stn 1'23. 68 specimens, 
MNHN Ci 2526. — Stn P24, 98 specimens, 
MNHN Ci 2527. — Stn P27, 280 specimens, 
MNI IN Ci 2528, MNRJ 8917. — Stn 1*29, 298 spe¬ 
cimens, MNHN Ci 2529, MNRJ 8918. — Sin P30, 
1 specimen, MNHN Ci 2660. — Sin P33, 86 speci¬ 
mens, MNHN Ci 2532. — Stn 1, 52 specimens, 
MNHN Ci 2547. — Stn 61, 69 specimens, MNHN 
Ci 2558. — Stn 142, 22 specimens, MNHN 
Ci 25 7 2. — Stn 143, 1 specimen, MNHN 
Ci 2573. — Stn 216, 62 specimens, MNHN 
Ci 2619. — Stn 224, 16 specimens, MNHN 
Ci 2623. 


Description 

Shell (Fig. 17A) white or translucent; cuticle not 
persistent; flattened; usually with rostrum more 
prominent, ornamented only with irregular 
growth lines; ridges at surure between rostrum 
and carina conspicuous and projecting. 
Opercular plates (Fig 17B) parallel ro basis, 
reduced in size, less than one half ro.srrocarinal 
diameter. Surface of opercular plates 
(Fig 17A-D) and shell permeated by several per¬ 
sistent rows of tubes, parallel to growth lines. 
Basal margin of wall not inflected. 

Fixed-tergum (Fig. 17A) smaller than fixed- 
scunjm, marginal apex thickened, recurved out¬ 
ward; alate piojectioas absent, sutures essentially 
straight or with small ridge at carinal suture. 
Fixed-scutum (Fig. I7A) nearly quadrangular, 
upper surface turned toward rostral margin of 
scutum; surure areas simple and nearly straight, 
small to large ridge at surure of rostrum; apex 
marginal, not recurved outward. Internally, with 
well developed myophore parallel to the basis. 
Carina (Fig. 17A) smaller than rostrum, well 
developed ridge area at suture with rostrum 
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forming deep grooves between ridges, five ro 
seven interlocking teeth, ridges decreasing slight¬ 
ly in size from apex ro basis; suture with 
fixed-tergum wirh low ridges. 

Rostrum (1 ig. 17A) with well developed ridged 
area at suture with catina, burning deep grooves 
between ridges, four to six inteilocking teeth, 
ridges decreasing slightly in size from apex to 
basis; suture with fixed-scutum nearly smooth or 
depressed for fixed-scutum tooth. 

Opercular plates with growth lines conspicuous, 
but not projecting. Tergum (Fig. 17C) larger 
than scutum, nearly quadrangular, three articular 
ridges; axial tidge elevated, conspicuous at both 
sides, as wide as second, distance between ridges 
equal, groove between first and second larger 
than that between second and third; without 
ridges at carinal area. lurernaily, surface flat, 
some sealed tubes visible;.scutal margin sinuous. 
Scutum (Fig. I7D) wirh three low articular ridges, 
axial ridge tew, thin, sloping continuously ro ros¬ 
tral area; first and second ridges equal in width or 
latter wider, no ridges ar tosrrai urea: greater width 
of plate about one half scutum height. Internally, 
surface with some scaled tubes visible, adductor 
ridge conspicuous; tergal margin sinuous. 

Labrum (Fig. ISA) with tow of twentv-four 
simple, sharp teeth. Palp (Fig, 18A) acuminate, 
simple Setae at upper margin. Mandible 
(Fig. 1SR) with three teeth, second and third 
usually with subsidiary cusps at upper margin, 
low dertricles on lowet angle. Maxilla 1 
(Fig. 1 SC) with lower anterior border projecting 
anteriorly; upper border with two Or three large 
spines, followed by fifteen to twenty-four inter¬ 
mediate to small spines at lower border. 
Maxilla 11 (Fig. iKD) bilobed, with numerous 
simple setae along its margins, 

Cirrus 1 (Fig. 18E) with unequal rami, anterior 
ramus one half length of posterior, anrerior 
ramus with ptoruberant articles, covered by 
numerous simple setae, posterior ramus with 
slightly protuberant articles. 

Cirrus II (Fig. 18F) with unequal rami, anterior 
ramus about one third length of posterior, both 
rami covered by numerous simple setae, distal 
articles of anterior ramus with bipecrinate setae 

(Kg. ISC). _ 

Cirrus III (Fig. 18H) with unequal rami, anterior 


ramus about one half length of posterior, borh 
rami covered by numerous simple serae, distal 
articles of anterior ramus with bipcctinate setae. 
Cirri IV to VI with equal rami; intermediate 
articles (Fig. 181) wirh four pairs of setae on 
anterior margin, one or two setae on posterior 
angle, small spinules on distal margin, length 
about one half width, Caudal appendage 
(Fig. 18J) multiarticulated, with fourteen 
articles, two and one half times length of coxo- 
podite ol cirrus VI; articles covered by numerous 
simple setae at distal margins; basal articles 
(Fig. 18K) with spinules and multifid scales. 
Number of articles of cirri l-VI and caudal 
appendage is presented in table 8. 


Table 8. — Number of articles of cirri l-VI, and caudal appenda¬ 
ge or Verruca spcngleri Darwin, stn PC l-VI, cirri I to VI; CA, 
caudal appendage; RC. right cirri; LC. left cirri; + orosen ramus. 



I 

II 

III 

IV 

V 

VI 

CA 

RC 

8/11 

6/13 

7/15 

17/18 

16+/21 + 

23+/22+ 

+ 

LC 

8/11 

6/14 

8/15 

18/18 

20/21 

23'22 

14 


Remarks 

Darwin (1854) described and figured specimens 
of V. spmtgleri, bur he only illustrated the internal 
view of the scutum. "1Phis species is similar to 
V. s/roemia, but the well developed adductor 
tidge of the movable scutum in V. spn/gleri readily 
separates these species. Otherwise, both species 
can be distinguished by V. ipengleri having a rela¬ 
tively narrower scutum, the first and second 
ridges being ol equal width, the shell being' per¬ 
meated by tubes, and lacking longitudinal ridges. 
Venucft spengleri was first described from 
Madeira Island (Darwin, 1854) and later, from 
the Azores (Gmvcl 1920; Baker 1967) and Black 
Sea (Tarasov & Xevina 1957) Darwin (1854) 
noted that “from geographical Considerations” 
V speng/m probably was rhe species found in the 
Mediterranean. Ruggieti (1977) cited this species 
In Southern Italy, and also noted that probably 
all of rhe citations of Wmu'ti from the Mediter¬ 
ranean Sea were actually V. spcngleri. Ruggieri 
(1977) did not describe his specimens, bur his 
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figure}. 3 and 4 show the scutum with a develo¬ 
ped adductor ridge, a thin first external ridge, 
and a width/height ratio of one half, which 
agrees with the description of V spengleri. 

Tarasov & Zevina (1957) cited Vtycngkri as com¬ 
mon in the Black Sea, between 20 and 30 m. The 
specimens described are similar to those I observ¬ 
ed, but the scutum is relatively larger and the axial 
ridge is placed in the middle of the basal margin 
(Tarasov &C Zevina 1957, fig. 49). In addition, the 
caudal appendage has only nine articles. There¬ 


in re, 1 Consider the identificadon of the Black bea 
specimens of V spmglert as dubious, and in need 
ol further confirmarion. L)uc to the large diffe¬ 
rences between the specimens from the Azoresr 
Madeira Archipelagos anil the Blade Sea, 1 suspect 
that the Mediterranean specimens may well be an 
undesetibed species. 

Yen uni spengleri is common in the Madeira and 
A/.ores Archipelagos, from between the intertidal 
zone and 103 lift. Gravel (1920) also recorded it 
from 130 to 440 m (Fig. 19). 


40” 20” 0° 20“ 40° 



Fig. 19. — Geographic distribution of Verruca stroemia (Muller) (dotted) and Verruca spengleri Darwin (hatched). 
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Suborder BALANOMORP11A Pilsbry, 1916 
Family Chthamaudae Darwin, 1854 
Genus Chthanmlus Ranzani, 1817 

Chthanutlus stelhitus (Poli, 1791) 

Lepas stellatus Poli, 1791: 29, pi. 5, figs 18-20. 

Chthamrtltts stellatus - Darwin 1854: 45> pi. 18, 
figs la, c, h (part). — Southward 1976: 1009. text- 
figs 1-2, 6, pi. 1, figs c-d, f-g, pi. 2, figs a-b, d (syno¬ 
nymy). 

Chthamithm stellatus stelhitus - Pilsbry 1916: 302, 
pi. 71, figs l-4a. — Nilsson-Cantell 1921: 281. 

Material examined. — Stft L5, 96 specimens, 
MN11N Ci 2537, MNRJ 8919. — Stn Lll, 3 speci¬ 
mens, MNHN Ci 2657. 

Diagnosis and description. — See Southward 
1976: 1009. 

Remarks 

The present specimens conform to the descrip¬ 
tion of the shell and appendages formulated by 
Southward (1976). Chthatnalus stellatus is widely 
distributed from the northern Scottish coast and 
English Channel, to the Mediterranean Sea, to 
the tropical coast of West Africa, Mauritania and 
with some doubtful records south of the 
Cameroons (Stubhings 1967; Southward 1976). 
It was also recorded from Madeira, Cape Verde 
and Azores Islands (Darwin 1854; Stubhings 
1964; baker 1967). It is abundant between the 
Low Water Mark and the splash zone on all rocks' 
shores of the Sao Jorge Island (Balter 1967). The 
Jean Charcot Expedition collected this species at 
Santa Maria and Kaial Island; thus it has a wide 
distribution within the Azores Archipelago. 

Family BaTHYLASMATIDAE Newman et Ross, 1971 
Genus BtnhyLuma Newman et Ross, 1971 

Bathylusma hirsutum (Hock, 1883) 

Balanushirsntus ]lottk, 1883: 158, pi. 13, figs 8-15. 

Bathylusma hirsutum - Newman & Ross 1971. 149, 
textfig. 73, pt 23-24 (synonymy). 

MATERIAL EXAMINED. — Stn 6, eroded shell frag¬ 
ments, MNHN Ci 2551. — Stn 46, 9 pieces of ero¬ 


ded and disarticularcd plates of the shell, MNHN 
Ci 2556. — Srri 180, 1 scutum, MNHN Ci 2667. — 
Stn 240, 1 eroded canna, MNHN Ci 2668. — 
Stn 255, 13 specimens fragmented, re: 1.4-2.4 cm, 
MNHN Ci 2651, MNRJ 8920. — Stn 260, 3 speci¬ 
mens, rc: 1.5-2.8 cm, MNHN Ci 2655. 

Remarks 

Bnthylasnui hirsutum appears to be one of the 
most common Northern Hemisphere deep-sea 
balanoinorph barnacles. It has been recorded 
several times in rhe Non beast Atlantic, from the 
Faeroe Islands to the Azores, from depths of 944 
to 1829 m (Hock 1883, 1913; Pilsbry 1916; 
Gruvcl 1920; Southward & Southward 1958; 
L’tinnmi 1965; Newman N Ross 1971), the 
present samples are from 570 to 940 m, and 
occur on rocks and on echinoid spines. 
Bathylasnta hirsutum was redescribed in detail by 
Newman & Ross (1971). 


Genus Hexelasma I Ioek, 1913 

Hexelasma amerkanum Pilsbry, 1916 
(Figs 1,20-21) 

Hexelasma amcricanum Pilsbry, 1916: 330, 
pi. 69. — Uiinomi 1965: 12. 

Aajnolasma amcricanum - Newman &: Ross 1971: 
161, pi. 22.1-b, 36-37; 1976: 46. 

Material examined. Sin 180, 1 specimen, with 
the shell plates disarticulated (lacking one lateral, 
MNHN Ci 2599. 

Description 

Shell conic, color white or pale orange, aperture 
toothed. Plates (Fig. 20A, B) with spaced and 
conspicuous growth lines; cuticle persistent only 
on opercular plates, in larger specimens, pilose 
along growth lines; alae well developed, with fine 
lines, radii absent; basal margin of wall sometimes 
undulated. Sheath (Fig. 20B) adpressed, well defi¬ 
ned. Internally (Fig. 20B) lamina with thin longi¬ 
tudinal striae; spaces between Striae coveted by 
ehitin in larger specimens. Carino-Iateral narrow, 
0.13 width of carina and 0.22 width of lateral. 
Scutum (Fig. 20C) higher than wide, height 1.4 
to width; apex recurved outwards, tergal segment 
narrow, with wide.and strong longitudinal 
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apico-basal rib near occludent margin; articular 
margin straight, basal margin sinuous; occludent 
margin straight, growth lines conspicuous and 
elevated. Internally (big. 20D), adductor ridge- 
absent, articular ridge rounded, medial to auicu- 
lar margin, forming shallow arricular furrow; six 
lateral depressor muscle crests poorly developed; 
articular and occludent margins thickened, lea¬ 
ving depressed tttangular area medially 
Tergum (Fig. 20ii, F] triangular, widi spur near 
basi-scutal angle, spur furrow open; spur distally 
rounded, curving continuously to basal margin; 
eight crests for depressor muscles, projecting, 
articular ridge elevated, not curved. 

Labrum (Fig. 21 A) hirsute, lacking teeth, with 
shallow medial concavity. Palp (Fig. 21 B, C) 
club-shaped, large, with numerous fine pectinate 
setae. Mandible (Iig. 2ID) with four reeth, dis¬ 
tance between first and second twice that bet¬ 
ween second and third, second to fourth With 
subsidiary cusps, lower angle obtuse. Maxilla I 
(Fig. 21E) with two large spines followed by 
conspicuous, large notch, twelve to thirteen 
moderate and eight to nine small spines along 
cutting edge. Maxilla II (Fig. 2lF.) triangular, 
with long simple setae. 

Cirrus I (Fig. 21G) with subequal rami, anterior 
ramus slightly longer than posterior; both with 
protuberant articles covered by long simple setae, 
distally with fine pinnate setae. Cirrus II 
(Fig. 21H) with equal rami, articles protuberant, 
with clusters of simple setae on protuberance and 
distal angle: distal articles with fine pinnate s'etae. 
Cirri III-Vl with equal rami. Intermediate atricle 
of cirrus VI (Fig. 211) with length 0.60 width, 
with rwo pairs of long, tine, pinnate setae on 
anterior margin, Small setulac- below these pairs; 
one or rwo short simple setae on posterior angle, 
small scales on posterior margin. Penis (Fig. 21J) 
short, annulated, setuale on distal portion. 
Number of articles of cirri I-VI is presented in 
table 9. 

Remarks 

Foster (1981) considered Aaptalasma Newman & 
Ross synonymous with Hexelasma Hoek and 
proposed an emended diagnosis. Flis diagnosis 
stated that the scutum and tergum have no arti¬ 
cular ridge, but a tergal ridge is present on the 


Table 9. — Number of articles of cirri l-VI of Hcxeiasrna ameri- 
canum Pilsbry. stn 180. I-VI, cirri I to VI; RC, right cirri; LC, left 
cirri. 



1 

II 

III 

IV 

V 

VI 

RC 

12/11 

15/20 

29/29 

43/44 

47/49 

46/49 

LC 

13/13 

13/24 

16+/33 

37/41 

48/42 

46/50 


tergum of H. amerioinum. Therefore, Foster's 
diagnosis has to be emended tc. iucludc the tergal 
articular ridge as absent or present. 

Hexelasma ampriednum is the only species ol this 
genus recorded from the Atlantic. It was collec¬ 
ted off South Carolina, Blake Plateau, between 
512 and 770 m (Piisbry 1916; Newman & Ross 
I97D. 

The specimen dredged by the Jean Charcot 
Expedition Ls similar to that described by Pilsbry 
(1916) and Newman &C Ross (1971) except for 
rhe following characters: The shell has a pilose 
cuticle, the spur of the tergum is distally roun¬ 
ded, rhe mandible has an obtuse angle and the 
penis his setulac at the distal portion. These cha¬ 
racters rnav be individual variations due the very 
few number of specimens described. Pilsbry 
(1916) described only one complete and three 
incomplete specimens, and herein 1 add another 
specimen. All of the other characters of the shell, 
opercular plates and cirri agree with the descrip¬ 
tions by Pilsbry (1916) and Newman & Ross 
(1971), including the details on the growth lines 
of the plates described by the latter. 

The record of this species from the Azores greatly 
expands the distribution of tjexelasma amcrica- 
num (Fig. 1). The depth tangc of this species is 
extended from 770 ro 1235-1069 m. 

Family TETRACLITIDAE Gravel, 1903 
Genus Tesseropom Pilsbry, 1916 

Tesseropora nrnoldi u.sp. 

(Figs 22-23) 

? Tetraclita squamosa var. <-lagans — Baker 1967: 46 
(not T. squamosa elegans Darwin,1854). 

Material examined. — Holotype: sm P9, 1 broken 
specimen, rc: 0.7 mm, MNHN Ci 2520. 

Pararypes: stn L9, 1 broken specimen, MNHN 
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Ci 2544. — Sm LI 1, f> specimens, re: 0.2-0.4 cm, 
MNHN Ci 2445. USNM 282803, MKRJ 8921. — 
Sm P29, 15 specimens, re: 1.0-4.0 mm, MNHN 
Ci 2531, MNRJ 8922. — Stn 216, 5 empty shells, 
0.3- 0.5 mm, MNHN Ci 2021 

E'iTMOLOGY. — Named in honor of Dr Arnold Ross, 
in appreciation of his contributions to our knowledge 
of the Tetraclitoidea. 

Diagnosis 

Shell and sheath white; radii incomplete; tubes 
irregular, radially lengthened, with striae on 
inner side of outer lamina. Scutum higher than 
wide, adductor ridge separated from articular 
ridge. Labrum hairy - ; three or four conspicuous 
teeth on each side of medial notch. Intermediate 
article of cirrus Vi with four pairs of setae on 
anterior margin. 

Description 

Shell (Fig. 22A, B) conic, white, aperture smooth 
or little toothed, cuticle usually persistent, when 
present finely pilose. Plates with uniformly thin 
ribs, growth lines rhin; alae developed, smooth; 
radii incomplete, besr developed in lateral plate. 
Sheath (Fig. 22C) adpressed, well defined. Inner 
lamina with thin longirudinal .striae in small spe¬ 
cimens to well developed striated ribs over septa 
in larger ones. Tubes irregular, radially lenghte- 
ned, with striae on inner side of outer lamina. 
Base calcareous, thiri. 

Scututn (Tig. 22D) higher than wide, straight, 
growth lines conspicuous; articular and basal 
margins convex, occludent margin straight and 
toothed. Internally, adductor ridge thin, well 
developed, apical portion separated from articular 
ridge; articular ridge long, almost length of arti¬ 
cular margin, articular groove shallow; rostral and 
lateral muscle depressor pits conspicuous, shallow, 
five rostral and lateral depressor crests, adductor 
muscle pit small, rounded, supramedial. 

Terguin (Fig. 22F,) elongated, with spur near 
basi-scutal angle, distal end rounded, curving 
continuously to basal margin; longitudinal lur- 
row open and broad; six crests for depressor 
muscles prominent; articular ridge slightly pro¬ 
minent in upper portion. 

Labrum (Fig. 23A) hairy; three or tour conspi¬ 
cuous teeth on each side of shallow medial 


notch. Palp (Fig. 23B) club-shaped, large, with 
numerous fine pectinate setae on upper margin. 
Mandible (Fig. 23Q with five teeth, second to 
fourth with conspicuous subsidiary cusps, espe¬ 
cially fourrh; strongly denticulated between fourth 
and filth and at lower angle. Maxilla I (Fig. 23D) 
with one or two large spines followed by a 
conspicuous notch, seven to rune moderate and 
five to seven small spines along cutting border; in 
notch small spines seldom present. Maxilla 11 
(Fig. 23E) hilobed with long simple .setae. 

Cirrus I (Rig. 23F) with subequal rami, anterior 
twice length of posterior; posterior one with pro¬ 
tuberant articles;, articles of both tami coveted by 
several long, simple, fine, pinnate setae. Cirrus II 
(Fig. 23G) with equal rami, articles protuberant, 
clothed with simple, fine pinnate setae; prutopo- 
ditc with piumose setae. Cirrus Hi (Fig. 23H) 
with anterior ramus 3.35 length of posterior, 
articles with numerous bipectinate setae, few 
simple and pinnate setae and muhifid scales near 
setae (lug. 23I-K); protopoditc with plumose 
setae (Rig. 23L). Cirri IV-VI with rami of equal 
length. Intermediate atricle of cirrus VI 
(Rig. 23M) equidimensional, four pairs of setae 
on anterior margin, one to four simple setae on 
posterior angle Penis short, annulated, with few 
setuale. Number of articles of cirri I-VI is presen¬ 
ted in table 10. 

Table 10. — Nimbi; i of articles of cirri l-VI of Tesseropora 
arnoldi n.sp. (Holotype). I-VI, ofrrr I to Vr RC. right cirri; LC. left 
cirri. 



1 

If 

III 

IV 

V 

VI 

RC 

9-6 

6/6 

10/8 

16/15 

13/15 

16/17 

LC 

9/5 

6/6 

10/7 

16 16 

13/14 

16/16 


Remarks 

Tesseropora atlantica was previously the only spe¬ 
cies of this genus recorded from the Atlantic 
Ocean, having been reported from Bermuda and 
the Azores (Newman A Ross 1977) and on Saint 
Paul Rocks (Edwards & Lubbock 1983a, b), I he 
description of Newman A Ross (1977) appears 
to be based exclusively on the Bermuda speci¬ 
mens, including all of their figures. But, in their 
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material examined, they cite the specimens stu¬ 
died by Baker (1967) from the Azores. 

The samples from the Jean Charcot Expedition 
show that the species of Tessernpbra from the 
Azores is conspicuously distinct from that descri¬ 
bed from Bermuda. The inner lamina of the 
plates have ribs well developed continuously 
from the base to the sheath, intercalated by 
numerous fine ribs, instead of only small nume¬ 
rous fine ribs The adductor ridge of the scutum 
is removed from the articular ridge, whereas 
T. atlantica has the adductor ndge continuous 
with the arncular ridge. The labnun has conspi¬ 
cuous teeth on the crest, contrary to the lack of 
teeth in T. atlantica, The articles' of cirrus III 
have nmlrifid scales and no curved spines or den¬ 
ticles on the anterior margin. The intermediate 
articles of cirrus VI have only four pairs of paired 
setae, instead of five pairs as in 7.' atlantica. 

The specimens examined are smaller than those 
ohserved by Newman & Ross (1977); mosr are 
about 5 mm in carino-rostral diameter and only 
one specimen is- 7 mm. 

Tesseropora arnoldi n.sp can be distinguished 
from Pacific Tesseropora [7) rosea (Krauss) and 
77 wirmi (Nillson-Canrell)j, by the color of the 
sheath, the development of the radii and the 
parietal lubes and rhe structure of the cirri. 
Tessernpora rosea has the sheath dirty white tinted 
pink; the radii are moderately wide, and the 
intermediate articles of cirrus VI have three pairs 
of setae and numerous short setae in dense 
hunches below the two major pairs (Newman A: 
Ross 1977). 77 wireni has the sheath usually 
pink; the parietal rubes are divided into secondary 
and tertiary rows basally, and the intermediate 
articles of cirrus VI have three pairs of setae and 
a few short setae in dense hunches helow the two 
major pairs (Newman & Ross 1977)• 

Tesseropora arnoldi n.sp. was collected intertidally 
to about 25 m depth, usually attached to Mega- 
balanus uzorirus and mollusc shells. Several 
samples were taken in the Azores in intertidal 
and shallow waters, but the species was nor com¬ 
mon in these samples. It was collected only on 
Faial and Sgo Miguel Islands. All the dissected 
specimens were incubating nauplii. Baker (1967) 
observed that Tetraclita squamosa var. elegans 
Darwin (? = 77 arnoldi n.sp.) was “very abundant 


in a single situation at Urzelina in 1 m. of water” 
at Sao Jorge Island. 


Family Balanidae Leach, 1817 
Genus Balanus Da Costa, 1778 

Balatms trigonus Darwin, 1854 

Balanus trigonus Darwin, 1854: 223, pi.3, 
fig. 7a-£ - Pilsbry 1916: 111, pi. 26, figs I-I3e (syno¬ 
nymy). — Baker 1967: 47. 

MATERIAL. EXAMINED. — Sm 1.8, I specimen, 
MNI1N Ci 2542. — Stn P3, 1 specimen, MNHN 
Ci 2.508. — Stn P4, 1 specimen, MNHN 
Ci 2510. — Stn P6, 31 specimens, MNHN 
Ci 2512. — Stn IV, * 170 sped melts, MNI1N 
Ci 2514, MNRJ 8923. — Sm P8, shells fragments? 
MNHN Ci 2517. — Stn J>9, 5 empty shells, MNHN 
Ci 2519. — Sm PI4, 31 specimens, MNHN 

Ci 2524. — Sm 1V5, 10 specimens, MNHN 

Ci 2546, — Stn P17, 25 specimens, MNHN 

Ci 2652. — Sm P29, 2 specimens. MNHN 

Ci 2530. — Stn P34, 1 specimen, MNHN 
Ci 2533. — Sm 1‘4! 6 specimens, MNHN 
Ci 2661. — Sm 1, more (ban 160 specimens, 
MNHN Ci 2548, MNRJ 8924. — Stn 10, 5 empty 
shells, MNHN Ci 2552. — Sin 11,2 empty shells, 
MNl IN Ci 2553. — Stn 60, 8 empty shells, MNHN 
Ci 2557. — Stn 143, more than 100 specimens, 
MNHN Ci 2574. 


Remarks 

Balanus trigonus has a world-wide distribution, 
atid is widespread in the Eastern Atlantic, occur¬ 
ring front the Mediterranean African coast to 
South Africa (Stubbings 1967). It was previously 
recorded front the Azores by Baker (196/) and 
Young (in press). 

Genus Megabalanus Iloek, 1913 

Megabalamis azoricus (Pilsbry', 1916) 

Balanus tintinnabulum azoricus Pilsbry, 1916: 62, 
figs 8, 1 Ic, pi. 12, figs 2-2b. - Baker 1967: 46. 

Megabalanus azoricus — Newman &' Ross 1976: 
67. — Henry & McLaughlin 1986: 21, figs la, 3d-e, 
6a-d. 

MATERIA! examined. — Stn L9, 10 specimens, re 
0.4-2.7 cm, MNHN Ci 2543, MNRJ 8925. — 
Stn P7, 3 specimens, rc: 1.6-2.8 cm, MNHN 
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Ci 2515. — Stn P38, 7 specimens, re: 2.8-3.8 cm, 
MNHN Ci 2534, MNRJ 8926. — Sin P41,2 sped- 
mens, re 2.9 cm, MNHN Ci 2535. — Stn 186, more 
than 50 empty shells, re: 0.5 3.5 cm, MNHN 
Ci 2602. — Stn 216, 1 empty shell, re; 3.1 cm. 
MNHN Ci 2620. 

Remarks 

The wall and opercular plates of M. azoricus were 
redescribed by Henry & McLaughlin (1986) 
who reported it from the Azores and St. Helena 
Island. The type locality of rhjs species is Terceira 
Island (I’iJsbry 1916), hut it is also reported from 
Sao forge Island (Raker 1967)- The Jean Charcot 
Sampled this species from rhe Faial and Sao 
Miguel Islands and, also, otTSanta Maria Island. 
Therefore, this species appears to he well distri¬ 
buted in the Azores Archipelago, from the inter¬ 
tidal to infralittoral /.ones. The record from 
80-90 nt off Santa Maria Island is based on one 
empty eroded shell which probably fell down to 
this depth. 


THE GENERIC REVISION OF 
THE VERRUCIDAE 
(Figs 24-25) 

Remarks 

Pilsbry (1916) proposed four sections to separate 
the genus Verruca, i.e., Metaverruca, Verruca, 
Carnemverriic.it, and Altlverruca. He also described 
four species groups in the Verruca section, viz: 
group of V strnemia , V. alba, V. nexa and V. cala¬ 
thee a. All ol the characters in this arrangement 
were based almost wholly on the structure ol the 
shell. He also included some dillcrcnces on the 
relative lengths ol tile rami of cirri I to III. 

All of I’ilsbry's .sections- have subsequently been 
accorded generic status (Zevina 1978), and die 
following genera 4&ost m t & ve true it Broch, 1922, 
BwchiverructX Zevina, 199.3b and Spongoverrucet 
Zevina, 1987a have been added to ihe 
Verrucidae (Broch 1931; Zevina 1987a, 1993b; 
Buckeridge 1994). Runratuverruca cneompasses 
the V. nextt group recognized bv Pilsbry (1916). 
Young (in press) questions the validity of the 
genus Metaverruca, since many of its diagnostic 
characters are present in other genera. 



C D 

Fie. 24 — Schematic representation o' the relative position of 
the opercular pla'es and size of the adductor ridge of selected 
genera of Verruc'dae, v-ewed 'rom rosfral side. A Miverruca ; 
B, Newmanivonuca n g. C Metaverruca: 13, Verruca s,s. 

Additionally the presence of a myophore, rhe 
most used feature ro characterize this genus, is 
also well developed in V. ttrrternhi, the rype spe¬ 
cies of Verruca, 

Buckeridge (1997) recognized the problem of the 
myophore as a diagnostic character, but proposed 
mainrainitig the genus, and added new characters 
for the diagnosis Besides the rhickcned basal 
ledge, the well developed myophore. and the top 
flattened as described by Pilsbry (1916), he 
added the bnx-like shape of the shell, and a 
D-shapcd orifice as diagnostic for this genus. 

The greatest problem defining the genera within 
the Verrucidae is the diagnosis ol Verruca s.str. 
Pilsbry (1916) diagnosed this genus as 'Top flat¬ 
tened, the plane of the movable plates nor far 
from parallel with that of die base; radio-alar area 
between parictics of fixed scutum and tergum 
small and linear” Buckeridge (1994) defined this 
genus as “Verrudds with .apices ol rostrum arid 
carina marginal; fixed scutum without myophore; 
operculum parallel to base.’ The diagnosis of 
Buckeridge (1994; 90) is in errot when he cites 
the absence of a myophore since V. stroemia , type 
species ol Verruca, has a well developed myopho¬ 
re, as do several other Verruca species. 
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With the reassign tint of many species of Verruca 
s.i to other genera ( Metaverruca, Rmtmtoverruca, 
Camera verruca, etc.)> the species which remain in 
Verruca s.s. do not appear to he closely related. In 
studying the shell characters of several species of 
Verruca s.s., two transformation series can be 
observed. 

The first transformation series is based on the 
shape of the shell anil the development of the 
myophore 1 (Fig. 24). The first stage of develop¬ 
ment is attained in the species ot Alliverruca. 
This is characterized by a steep shell with the 
opercular plates nearly parallel to (he fixed scu¬ 
tum and tergum (Fig. 24A). The adductor 
muscles are artached directly to the inner side of 
the wall, without the scutum lacking an adductor 
ridge and also with a poorly developed adductor 
pit. 

If we compare this pattern with an outgroup 
reference, the lepadotnorphs, this character can 
be considered plesiomorphic in the verrucids. 
Both scuta of the lepadotnorphs are usually 
parallel, and fail to develop an adductor ridge. 
Considering the steep pattern of Altiverruca as 
plesiomorphic, an evolutionary trend can be 
vi/.ualized when the shell becomes more inclined 
and flatter, which implies a change in the relative 
position between the movable scurum and 
fixed-scutum: The angle between these plates 
enlarges from narrowly acute to a right angle 
(Fig. 24A, R). The change in position of these 
plates also necessitates a change in the attach¬ 
ment of the adductor muscle. The development 
of the adductor ridge ranges from a small low 
ridge to a projecting tongue-myophore (e.g. 
V stroemht. Fig. 24C, D). The development of 
an adductor ridge makes it possible to maintain 
the same area for muscle fixarion. 

The other transformation series is in the develop¬ 
ment of the secondary ridges 011 the rostrum and 
the carina, directed toward the opercular valves. 
The supposedly plesiomorphic position of the 
umbos is marginal (apical), with a linear hinge 
line between the movable opercular valves and 
the rostrum-carina, as can be observed in basal 


2. Sometimes, it Is difficult to define the limits between 'adductor 
liage” and "myophore’ The myophore is defined as a Tongue- 
shaped adductor ridge" (Pilsbry 1916: 21). 






Fra. 25. — Schematic representation of the rostra and carina 
ridges of selected get,era ot Verrucidae, viewed Torn rostro-cari- 
nal side. A, Nowmaniverruca n.g.; B, Costatoverruca n.g.; C, 
Rostratovarruca; D, BrOchiverrvca. 


pedunculates (Fig. 25A). This stage is seen in 
several species included in Verruca s.l. (e.g. 
V. entobapta, V albatrossiana, V. srrippsae). 

The secondary ridges are first developed on the 
rostrum, beginning ar the umbo and moving tip 
to the scutum basis (Fig. 25B). This .state is also 
seen in some species of Verruca s.l. (V. alba, 
V. xantbia . V. floridana). The umbo of the ros¬ 
trum is displaced from the margin (Fig. 25C). 
The species with this state comprise the genus 
Rostratowrruca. Subsequently, the umbo of the 
carina is also displaced from the margin 
(Fig. 25D), which is representative of the species 
of Bnuhiverruca. 

Based on these considerations, 1 propose dividing 
Verruca into three genera: Neunminivetruat n.g., 
Qjstatoverruia n.g. and Verruca s.s. Newinani- 
verruca n.g. contains the box-like species with 
the opercular plates nearly parallel to the basis, 
with marginal umbos of rosttum and carina, 
without any secondary ridges and without a 
myophore. Costatoverruca n.g. encompasses the 
box-like species with the opercular plates nearly 
parallel to the basis, secondary ridges developed 
on the rostrum, and rarely with an adductor 
ridge or myophore. Verruca s.s. contains the deri¬ 
ved species with the shell flattened, the opercular 
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valves parallel, and the myophore strongly deve¬ 
loped. 

Therefore, Metaverruca is redefined ro include 
the box-like .species with a well developed myo¬ 
phore. without secondary ridges on the fixed ros¬ 
trum. Also, the adults develop a ledge at the base 
of the wall. 

The genus Spongavciruca was described to isolate 
V. spongicola , which lives in sponges Gruvel 
(1911, 1912b) presented a short description with 
no diagnostic character that allows the separation 
of this species in a new genus, appart from being 
the only species occurring in sponges. The per¬ 
pendicular position of the opercular valves in 


relation to the basis mandates inclusion of this 
species in Altiverruca , Although Buckeridge 
(1994: 89) questioned the validity of this genus, 
1 consider Sponguverruca as a synonym of 
Altiverruca 

Broeh (1934:45) presented the name Eu-verruca 
as a subgenus of Verruca to separate in the follo¬ 
wing way Verruca s.str. from the other subgenera 
he described. He justified this new name due to 
“The central group of the genus is better marked 
by fixing the prefix Eu- to the genus name than 
using the latter alone; this may serve to bring 
confusion about. Therefore Euverrnca is an 
objective synonym of Verruca. 


Key to the genera of the family Verrucidae 

la. Form erect; opercular plates perpendicular to base; without adductor ridge or myo¬ 
phore on fixed-scutum ..... Altiverruca 

lb. Form not erect; operetdar plates at no more than 45° to base; with or without 

adductor rtdge or myophore on fixed-scutum .2 

2a. Fixed tergum and rostrum medially expanded, forming internal partitioned cavities; 

opercular plates 45° to base; with adductor ridge on movable scutum . 

... Cam era verruca 

2b. Fixed tergum and rostrum not medially expanded, without internal cavities; oper¬ 
cular plates less than 45° to base; without adductor ridge on movable scutum .3 

3a. Shell box-like; opercular plates proportionally large, their width one half or more 
the width of shell; with or without myophore .4 

3a. Shell flattened; opercular plates proportionally small, their width less than one half 
the width of shell; with a strong myophore. Verruca 

4a. Umbo of rostrum and carina marginal ..... 5 

4b. Umbo of rostrum not marginal, umbo of carina marginal or displaced from margin 
.6 

5a. Rostrum without secondary' ridges directed toward tergal base; without myophore; 


basal margin of shelf nor thickened. Newmaniverruca n.g. 

5b.Rostrum w’irh secondary ridges; with or without myophore; basal margin of shell 

nor thickened . Costatoverruca n.g. 

5c. Ro.srnvm without secondary ridges directed toward tergal base; with myophore; 
basal margin of shell thickened . Metaverruca 

6a. Umbo of rostrum displaced from margin . Rostratoverruca 

6b. Umbo of rostrum and carina displaced from margin . Brocbiverruca 
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Genus Altiverruca Pilsbry, 1916 

Verruca Section D; Altiverruca Pilsbry, 1916: 40. 

Verruca ( Altiverruca) - Brocli 1931: 45. — Foster 
1978: 68. 

Altiverruca -■ Zevina 1987a: 1813.- Buckeridge 1994: 
92. 

Spongoverruca Zevina, 1987a: 1813. 

Type species. — Verruca hoeki Pilsbry, 1907a, by ori¬ 
ginal designation (Pilsbry, 1916: 40), Recent, 
Anegada Passage, 18°30 N - 63°3l"W, 496 fathoms. 

Species included — A. gtbbosa (Hock, 1883), 
A. in cert a (Hoelc, 1883), A. nttida (Hoek, 1883), 
A. quradramulans (Hock, 1883), A. oblufua Hoek, 

1883, A. sulcata (Hlock, 1883), A. crenma {Aurivillius, 
1898), A. costahi (Aurivillius. I 898) n. comb 
{1= A. gibbosa), A. inermis (Aurivillius, 1898) 
n. comb., ,4. erect* (Gnivel, 1900b). .4. longicannata 
(Grtivel, 1900b), A. cnstallina (Gruvel, 1907), 
A. plana (Gruvel, 19071, A. mitra (Iloek, 1907b) 
(=A. gibbpsg), A. danvini (i*ihbr)', 1907a) (=■ A.gtbbn- 
ia), A. haeki (Piislm, 1907a) (= V. cjnJdrdngtehris)', 
A. jmtbiui (Gruvel, 1912a), A. cassis (Hock, 1913) 
(= A. crisnitliua), A. (mala (Hoek, 1913), A. rutvicuh 
(Hoek, 1913), A. btcormtta (Pilsbry, 1916) (= A. gib- 
bosa ), A. raibbunhina Pilsbry, 1916 (- A. gibboftt), 
A. cristallhut lac vis (Broth, 1922) (= V, aistal/itid), 
A. ortuna Nilsson-Can fell, 1929, A regular.h 
Nilsson-Canfell, 1929, A. gib bus a stimaliensis 
(Nilsson-Cantdl, 1929) (- A. gibbosa). A, allisoni (Rio 
et Newman, 1972), A. aver (Zevina, 1975), A. angus- 
titerga Zevina, 1987a, A, ga lap agora Zevina, 1987a, 
A. giro (Xevin.i, !98"’bj,A scn/plurata Zevina, 1987a, 
A. sublhnu Zevina, 1 A. long,! Zevina. 1.988, 
A. tchennum Zevina, 1988, A. intrea Zevina, 1988, 
A. galktni Zevina. 1990 A. mallae Zevina, 1990, 
A. berittgiana Zevina et Galkin. i992, A. hievisatia 
Buckeridge, 1994, A. vertica Fosterer Buckeridge, 
1995a {-A. abliqua) and A. spongicola (Gruvel, 191 0 
n. comb. 

Diagnosis 

Form erect; opercular plates erect, perpendicular 
to base; fixed scutum without adductor ridge or 
myophorc; suture between rostrum and carina 
from linear to imbricate; bases of plates not 
inflected. 

Remarks 

In this genus I include V. inermis Aurivillius, 
1898, which is described in detail by Gruvel 
(1920). Its steep pattern of growth, poorly deve¬ 


loped imbricating suture between the rostrum 
and the carina places this species in Altiverruca. 
Due to the placement of Spvngoverruca as a 
junior subjective synonym of Altivemtca , 1 hive 
also included Spongoverruca spongicola (Gruvel, 
1911). 

Genus Cn m era verruca Pilsbry, 1916 

Verruca Section C: Cameraverruca Pilshryc 1916: 39. 

Verruca ( Camertwemtca) — Foster 1978: 68. 

Cameraverruca — Zevina 1987a: 1813. - Buckeridge 
1994: 103. 

Type SPECIES.— Verruca euglypta Pilsbry, 1907a, by 
original designation (Pilsbry, 1916: 39), Recent, off 
Fernandina, Florida, 30°44’N, 79°26*W, 440 
fit thorns. 

Species included. — C. euglypta Pilsbry, 1907a, 
C. rwdmuta Buckeridge, 1994, 

Diagnosis 

Form with opercular plates forming angle of 45° 
with base; apical cavities ol fixed tergum and ros¬ 
trum partitioned off, forming recesses of general 
body cavity. Movable scutum with adductor 
ridge. 

Genus Neivmamverruca n.g. 

Verruca Section B: Verruca , Group of Verruca alba 
Pilsbry, 1916; 25 (in part), 

Verruca Section B: Verruca , Group of Verruca calothe- 
ca Pilsbry, 1916: 30 (in part). 

Verruca (Vemicu) - Foster 1978: 68 (in part). - Zevina 
1987a: 1812 (in part). - Buekeridgt 1994: 90 (in 
pan). 

Type species. — Verruca albatrossiana Pilsbry, 1912; 
Recent, east uf Luzon, Philippines, 310 fathoms. 

Species included. — N. . imbricata (Gruvel, 1900b), 
N. radiant (Gruvel, 1901), JV. multicostala (Gruvel, 
1907), A', albatrosnava (Pilsbty, 1912), N. barbadcusis 
(Pilsbrv, 1916 ),N tntobupta (Pilsbry, 1916), A \ jltvi- 
duU (Pilsbry, 1916), 2V. grex (Hock, 1913) 
(-- N. albaimsiana) and, N. scrippsae (ZiUlo, 1964). 

ETYMOLOGY. — Named in honor of Dr William 
A. Newman, who is largely responsible tor my studies 
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on cirripeds, and for his interesting discussions about 
barnacles. 

Diagnosis 

Form box-like, opercular plates parallel or almost 
parallel with base; umbo of carina and rostrum 
marginal, without secondary ridges and myophote. 

Remarks 

The species N. albatrossiana (Pilsbry, 1912) is 
designated herein as the type species of 
Newmaniverruca n.g. because it is the first well 
recognised species. The species described by 


Gruvcl (TV. mbricata, N raaiatai and TV. multi- 
coilata) are too briefly described and have not 
been collected again (Gruvel 1900b, 1901, 
1907). 

I am assigning specific status to the subspecies of 
ctilnthcoi and alba, because many of these sub¬ 
species become separated at the generic level 
(Neunnaniverruca n.g. and Cosuttwetruca n.g.) in 
the classification formulated here. The species 
described by Gruvel are tentatively included in 
(his genus by the absence of the secondary ridges 
on the rostrum: no information was cited on the 
internal surface of the fixed-scutum. 


Key to species : 


la. Shell with conspicuous radial ridges directed toward the base of the plates.2 

1 b. Shell without radial ridges on the plates, only those directed to the rosrrum-carina 
articulation.3 


2a. Rostral area of scutum smooth; carina smaller than rostrum . 

. N. multicostata (Gruvcl) 

2b. Rostral area of scutum transversely grooved; carina larger than rosrrum . 

...TV. albatrossiana (Pilsbry) 


3a. Opercular plates nearly parallel with base of shell.4 

3b. Opercular plates forming an angle with base of shell . N.flavidula (Pilsbry) 

4a. Tergum with three articular ridges . N. barbadensis (Pilsbry) 

4b. 'lergum with four articular ridges.5 

4c. lergum with five articular ridges .A', imbricata (Gruvel) 

5a. Scutum with three articular ridges. N. sertppsae (Zullo) 

5b. Scutum with four articular ridges.6 

6a. .All four articular ridges well developed.TV entobapta (Pilsbry) 

6b. Only the two lower articular ridges well developed.TV rndiata (Gruvel) 


Genus Costatoverruca n.g. 


Verruca Sea ion B: Verruca, Group of Verruca alba 
Pilsbry, 1916: 25 (in part). 

Verruca Section B: Vemtca, Group of Verruca calotheca 
Pilsbry, 1916: 30 (in part). 

Verruca (Vemtca) - Foster 1978: 68 (in part). —Zcvina 
1987a: 1812 (in part). - Buckeridge 1994: 90 (in 
part). 


Type species. — Verruca alba Pilsbry, 1907a; Recent, 
Straits of Florida, 24°25’45”N - 81°46’45”W, 
45 fathoms. 

Species incxudeu. — C. ammta (Aurivillius, 1898), 
C. alba (Pilsbry. 1907a), C. calotheca (Pilsbry', 1907a), 
G grimatdi (Gruvel, 1912a), C. carihbea (Pilsbry, 
1916), C. beteropoma (Pilsbry, 1916), C. flortdana 
(Pilsbry, 1916), C. xanthia inscnlpta (Pilsbry, 
1916), C. xanthia (Pilsbry, 1916), C. niasiensis 
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(Nilsson-Cantell, 1929), (2 pacifies (Buckeridge] 
1994), and C. simwsa (Poster at Buckeridge, 1995b). 

EtYMOl-OCV. •— from the Greek erntata (ridge), refer¬ 
ring ro the presence of secondary' ridges on the ros¬ 
trum. 

Diagnosis 

Form box-like, opercular plates parallel or almost 
parallel with base; umbo of carina and rostrum 
marginal, rostrum with secondary ridges, seldom 
on carina; with pit for adductor muscle, usually 
adductor ridge or myophore. 


Remarks 

C. alba (Pilsbry, 1907a) is designated as the type- 
species of Costutoverruca n.g. because it is the 
first species described and illustrated. Aurivillius 
(1898) presented a brief description of 
V earn tun, with no illustrations. 

The species C. cornutd and C. pacific# were pre¬ 
viously included in Metaverruca due to the pre¬ 
sence of the myophore (Buckeridge 1994; Young 
m press), but both species have well developed 
secondary ridges on the rostrum, the diagnostic 
feature of Costatoverruca n.g. 


Key to species : 


la. 

lb. 

2a. 

2b. 

2c. 

3a. 

3b. 

4a. 

4b. 

5a. 

5b. 

6a. 

6b. 

7a. 

7b. 


8a. 

8b. 


Rostral area of scutum smooth .2 

Rostral area of scutum with longitudinal rtdges .3 


Scutum with two thin articular ridges; tergum with four articular ridges . 

, j, .___. C. primaldi (Gruvel) 

Scutum with three articular ridges, only the axial thin; tergum with three articular 

ridges...C. xanthia (Pilsbry) 

Scutum and tergum with only a minute axial ridge. 

... C sinuosa (Poster et Buckeridge) 


Tergum with three articular ridges .4 

Tergum with four or more articular ridges .7 

Well developed myophore present .5 

Myophore absent .6 


Scutum smaller than tergum; fixed-scutum with a well developed tipper triangular 

area .C. comma (Aurivillius) 

Scutum larger than tergum; without upper triangular area. 

... C. xanthia insculpta (Pilsbry) 


Caudal appendage with twenty-three articles, more than three times length of pro¬ 
topod .C. floridana (Pilsbry) 

Caudal appendage with fourteen article*, 1.5 times length of protopod . 

.C, heteropoma (Pilsbry) 

Carina without secondary ridges; caudal appendage twice or less the length of pro¬ 
topod .8 

Carina with secondary ridges; caudal appendage more than 2.5 times length ol 
protopod . C. alba (Pilsbry') 

Interlocking ridges of carina anti rostrum suhequal .9 

Interlocking ridges of carina and rostrum conspicuously larger in the upper por¬ 
tion . 10 
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9a. ( irri 1 and II with anterior about one third length of posterior rami; caudal 

appendage with twenty-seven articles. C cartbben (Pilsbry) 

9b. Cirrus 1 and II with rami of nearly equal length; caudal appendage with twenty- 
one articles.C niasiensa (Nilsson-Canteli) 

10a. Articular margins ot scutum and tergum, in internal view, sinuous; caudal appen¬ 
dage with lourteen articles, slightly longer than protopod . 

.. .. C. calvthcca (Pilsbry) 

1 Oh. Articular margins of scutum and tergum, in int ernal view, essentially Straight, with 
only one tooth above; caudal appendage wilh 24-26 articles, inure than twice 
length of protopod .. Q pacifica (Buckeridge) 


Genus Rostratoverruca Broch, 1922 

Verruca Section B: Verruca , Group of V, nexa Pilsbry, 
1916: 29. 

Verruca Section Rostratoverruca Broch, 1922: 298. 

Verruca ( Rostratoverruca ) - Broch 1931: 46. - Foster 
1978: 68. 

Rostratoverruca - Zevina 1987a: 1813. - Buckeridge 
1994: 118. 

TYPE species. — Verruca nexa Darwin, 1854, by sub¬ 
sequent designation Zevina (1987a: 1813); Recent, 
West Indies, on a gorgoniun. 

Species included. — R. nexa (Darwin, 1854), 
R. koehferi (Gruvel, 1907) R. conchuk minor (Hock. 
1913), R. in text/t (Pilsbry. 1912), R cmtcbula (Hoek, 
1913) (^ R„ intexta ), R. nexa mtiltiradiata 
(Nilsson-Caniell, 1921). R. kmegeri (Broch, 1922), 
R. kmegeri muhhculpta (Hiro, 1933), R. murrayi 
(Stubbing:,, 1936) (=/?, intexta ), R. sewelli (Smbbings, 
1936), and R. mnlcvtchi /.evina, 1988. 

Diagnosis 

Form box-like, opercular plates parallel with 
base; umbo of carina marginal; umbo of rostrum 
displaced from margin; myophore absent. 


Genus Brocbiverruca Zevina, 1993b 

Brochiverruca Zevina, 1993b: 9. - Buckeridge 1994: 
105. 

Type SPECIES. — Verruca dens Broch, 1931, by origi¬ 
nal designation (Zevina 1993b); Recent, Key Islands, 


05°46\s - 132 <> 51’E. 348 meters, on a Madroporarian 
coral. 

Species included. — B. dens (Broch, 1931), B. mar- 
gulisae Zevina. 1993b, and B. polystriata Buckeridge, 
1994, ' ‘ 

Diagnosis 

Form box-like, opercular plates parallel with 
base; umbo of carina and rostrum displaced from 
margin; myophore absent. 

Genus Metaverruca Pilsbry, 1916 

Verruca Section A: Metaverruca Pilsbiy, 1916: 21. 

Verruca ( Metaverruca ) - Broch 1931: 41. - Foster 
1978: 68. 

Metnverrucu - Zevina 1987a: 1812, - Buckendge 
1994: IDS. 

Type. SPECIES. — Verruca coraliopltila Pilsbry, 1916, 
by original designation; Recem. between Bahamas 
and Cape Fear (see Pilsbiy 1916: 22, footnote). 

Species INCLUDED. — M, recta (Aurivillius, 1898), 
M. sivlpia (Aurivillius, 1898) (= M. recta ), M. ae/jua- 
Bs (Aurivillius, 1-89.8), M. linearis (Gruvel, 1900b) 
(- M. recta), M. trisulcata (Gruvel, 1900b), M. striata 
(Gruvel, 1900b) (= M. trhujeata), M. mama (Gravel, 
1901) (= M, recta ), M. hnh>theca (Pilsbry, 1907b) 
(= M. recta), M. eapsitla (Hock, 1913) (= M. recta), 
M. fomluipbikt (Piisbry, 1916) (= M. recta), M. corru- 
gala (Broch, 1931), M. maettnt (Siubbings, 1936), 
M. tamsovi ( 7.e\inu 1971), M, lepisla (Zevina, 
198~b), M. senola (7evina, 1987b), M. pallida 
Zevina, 1990. Al. defaycae Buekerklge, 1994, M. nor- 
fulkensts Buckeridge, 1994, M. plicata Buckeridge, 
1994, and M. reunion! Foster el Buckeridge, 1995b. 
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Diagnosis without secondary ridge; myophore well develo- 

Forui box-1 ike, opercular plates parallel with pcd basal margin oi plates enlarged, sometimes 
base; umbo of carina and rostrum marginal, fused. 


Key to species : 

la. Shell with conspicuous radial ridges.2 

lb. Shell without radial ridges.4 

2a. Numerous fine radial ridges, with eleven or more ridges on each plate.3 

2b. Few large radial ridges, with ten or fewer ridges on each plate . 


.fM.••••••. M. trisulcata (Gruvel) 

3a. Caudal appendage with seven articles, shorter than protopod . 

. M. corrugata (Broch) 

3b. Caudal appendage with twenty-seven articles, more than twice length of protopod 
. Mt f licata Btlckeridge 


4a. Opercular valves with or without a barely defined articular ridge ...5 

4b. Opercular valves with at least one articular ridge conspicuous .6 


5a. I Ipercular plates small in relation to the shell, carina and rostrum with a straight 

articulation.... .. A/, pallida Zevina 

5b. Opercular plates large in relation to the shell, carina and rostrum with a single 
large articular ridge... M. reuniom Foster et Buckeridge 


6a. Opercular plates nearly parallel with the base of the wall . 7 

6b. Opercular plates forming a distinct angle with the base of the wall . 12 

7a. Tergum with three articular ridges .. 8 

7b. Tergum pith four articular ridges.9 


8a. Shell smooth; carina and rostrum apical margins straight... 

. M. recta (Aurivillius) 

8b. Shell with grooves between the opercular valves ridges; carina and rostrum mar¬ 
gins concave. M. aequalis (Aurivillius) 


9a. Scutum with three articular ridges . 10 

9b. Scutum with four articular ridges. 11 


10a. Rostrum and carina articulation with three ridges; radii-process of fixed scutum 

5 ,Tia h... M. uuiciini (Stubbings) 

10b. Rosrtum and carina articulation with four ridges; radii-process of fixed scutum 
l ar g e . M. tarasovi (Zevina) 

1 la. Rostrum and carina articulation with as many as three ridges; mandible with five 
teet h . M. defayeae Bucketidge 
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11 b. Rostrum and carina articulation with as many as five ridges; mandible with three 
teeth . M. nmfolkcnsis Ruckeridge 

12a. Scutum with a beaked apex; caudal appendage with six articles. 

. M. lepista (Zevina) 

12b. Scutum with an obtuse apex; caudal appendage with eleven articles. 

... M. seriola (Zevina) 


Genus Verruca Schumacher, 1817 

Verruca Schumacher, 1817: 35. - Darwin 1854: 496 
(in parr). 

Verruca Section B: Verruca , Group of V. stromia 
Pilsbry, 1916: 23. 

Verruca ( F.u-Verruca ) Broch, 1931 45. 

Verruca ( Verruca ) — Foster 1978: 68 (in part). — 
Zevina 1987a: 1812 (in part). - Buckeridge 1994: 90 
(in part). 

Type SPECIES. — Lepas stroemia Muller, 1776, by 


ntonotypy; Recent, no locality (Schumacher, 1817: 
91). 

Species INCLUDED. — V. stroetnia (Muller, 1776); 
V. spenglen Darwin, 1854; V. laevigata (Sowerby, 
1827), and V cookei Pilsbry, 1927. 

Diagnosis 

Form depressed, opercular plates parallel with 
base, proportionately small: umbo of carina and 
rostrum marginal, without secondary ridge; 
rnyophore well developed, projecting parallel to 
base. 


Key to species : 

1 a. Movable scutum with adductor ridge.2 

lb. Movable scutum without adductor ridge ...3 

2a. Caudal appendage with nine articles, one halflength of cirrus VI . 

... Vf spengleri Darwin 

2b. Caudal appendage with eleven articles, two third length of cirrus V'l . 

. V cookei Pilsbry 

3a. Width of scutum less than its length, the second articular ridge narrower than the 

first articular ridge ..... K stroemia Muller 

3b. Width of scutum more than its length, the second articular ridge broader than the 
first articular ridge . V. laevigata Sowerby 


THE AZORES FAUNA 

Including the .species reported herein and those 
of previous studies on the Azores Region (1 lock 
1883; Aurivillius 1898; Gruvel 1900a, b, 1902a, 
1920; Pilsbry 1916; Zevina 1976; Baker 1967; 
Newman 8d Ross 1977; Young in press) there are 
a total of sixty-one laxa in this region. Twelve of 


these taxa are considered synonymous, viz : 
S. edwardd anil S. alboranense (= Neoscalpellum 
dehile). S. cimtum and 5. vein tin tan (= An'osuil- 
pellum irticheloinanion ), S. siriaUnu (= Andgdo- 
u-dpellnm rigid urn), S. tnolle (- Triangula- 
walpeHnm regiutn). S. gigat Gruvel 1902 
(= TriangidoscalptUum ovale , not S. gigtts Hoek), 
V sculpta and V linearis (= Metaverruca recta). 
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S. vitreum Zevina, 1976 (= S. rigidum); T. squa¬ 
mosa elegant Baker, 1967, and Tesseropord ailanti- 
ca Newman et Ross, 1977 (part, specimens from 
Azores) (= Tessera porn arnoldi n.sp ). 

Within the remaining 1'ifiy-one species, four 
records are probably misidenrifications by Gruvel 
(1905, 1920): V. stroemia, B. amphitrite, 8. spon- 
gicoln and B. crenatus: Verruca stroemia and 
B. crenatus are northern shallow water species 
and were only recorded once (rom the Azores 
Region. Balanus ampbitrile arid B. spongitola 
have not been recorded again since Gravel 
(1905, 1920). 

I he species ol Poecihmna are poorly defined and, 
therefore, there is the possibility that the three 
species recorded arc Synonymous, Two species, 
P. aurantia and B eras sunn are definitely known 
in this region. The list of species is,, therefore, 
reduced to forty-five, which includes twenty- 
eight lepadomorphs, eleven verrucomorphs and 
six balanoniorphs (Appendix 2). 

The endemism of the Azores appears to be high, 
fourteen species (31%). Three species occur in 
the Azores and Madeira Islands, and Great 
Meteor Bunk, which gives an endemism of this 
larger area to .38%. Fur the mo re, four species 
occur at the Iberian Basin, with records also ofF 
the Iberian Peninsula and Morocco coast, which 
expands the endemism ratio to 47%. The remai¬ 
ning species usually have a Northeastern Atlantic 
distribution or greater (Appendix 2). The Azores 
fauna does not share any species with Tropical 
Africa. 

Conversely, it is interesting to note the low spe¬ 
cies richness in shallow waters (less than 200 tn). 
resseropora arnoldi anil M. dzoricus are endemic 
to the Azores, V. spenglm occurs also in Madeira. 
Chtbamalus stcllatus is recorded along the 
European and North African coasts and B. trigo- 
m/s, which has a world-wide distribution, may 
have been recently introduced to the Atlantic 
(Zullo 1992). 

In die Northeaster* Atlantic the deep sea species 
arc reasonably well sampled along the 
Azores-Madeira-Grear Meteor area (Iberian and 
Canary Basins) and the North bea (Norwegian 
Basin) but they arc still poorly sampled in the 
West European Ba.-dn. 

I he deep sea faunas of the Norwegian Basin and 


of the Iberian/Canarian Basins do not share any 
common species, except for Scalpellum 
scitlpdhim , a species with a wide depth range of 
10-540 m, but usually between 30 and 200 m. It 
is recorded from shallow waters of the Iberian 
Peninsula and scattered localities along the North 
Atrican coast (Nilsson-Cantell 1978). 
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APPENDIX 1 

List of species per station. The numbers preceded by the letters L and P concern respectively interti¬ 
dal hand collecting and scuba diving. The numbers without a letter refer to Lhe stations from the 
Jean Charcot. 


Station 

Date 

Location 

Species 

L5 

2.X.1971 

Santa Maria Island (South). Praia 

Cnthamalus stellatus. 

L7 

5.X. 1971 

Praia de Santos "E Roque", 
sur tubn rejete 

’. epas anatiiera, 

L pectinata 

L8 

8X.1971 

Terceira island, West of Monte Rraril 

Verruca spongteri, 

Balanus trigonus. 

L9 

11.X. 1971 

Faial Island, Horta 

TesseropoiA atnoldin.su 
Mepabalanus azoricus. 

L11 

11.X.1971 

Faial Island, Caldeirado inferno (South) 

Cntbamaius stellatus, 
Tessetooora arnokfi n.sp. 

P3 

I.X. 1971 

Santa Maria Island, Ponta Malbusca, 12-25 m 

Verruca spengleri, 

Balanus trigonus. 

P4 

2.X.1971 

Santa Marla Island, Hcnta do Casteleto, 12-15 m 

Verruca spongier!, 

Balanus trigenus. 

P6 

7.X.1971 

J. do Castro Bank, 28 : 13'N - 26 T 36 W, 

25-35 m 

Lepas anatifera, 

Balanus trigonus. 

P7 

8.X.1971 

Terceira Island, Ponta de S. Diego 
(West o< Monte Brazil). 5 40 m 

Verruca spurgleri, 

Balanus trigonus. 

Megabalanug azoricus. 

P8 

10.X.1971 

Faial island Horta (Port), 

0-18 rn 

Verruca spengleri, 

Balanus trigonus. 

P9 

11.X.1971 

Faial Island Monte da Gu ; a (East of Caldeira 
do Inferno). 5-75 m 

Verruca spei.gleri, 

Tesse r opora arnolai n.sp., 
Balanus frigonus. 

PI 2 

13.X.1971 

Facial Island Ponta Furada, 0-7 rn 

Verruca spongier!. 

PI 3 

13.X.1971 

Faial Island, Horta, 3-1 & m 

Verruca spengleri. 

P14 

15.X.1971 

S. Jorge Island, West ol Cabo Monteiro, 40 m 

Balanus triconus. 

PI 5 

15.X. 1971 

S. Jorge island, West of Cabo Monteiro, 27 m 

Balanus triqonus. 

PI 7 

16.X.1971 

Graciosa Island, Calie de Folga, 2-8 m 

Verruca spengleri, 

Balanus trigonus. 

P19 

'’5.X.1971 

Fa.al Island, Month da Quia, 20 in 

Verruca spengleri. 

P23 

22.X.1971 

Floies Island, North of Santa Cruz, 15 m 

Verruca spengleri. 

P24 

22.X.1971 

Fiores Island llheu da Muda. 22-30 m 

Verruca spengleri 

P27 

27.X.1971 

Sao Miauel Island, Caloura (South), 0-10 m 

Verruca spengleri. 

P29 

28.X 1971 

Sao Miguel Island. Ponta da Galerr (South), 7-18 m 

Verruca spengleri 

Tesseropora amoldi n.sp., 
Balanus rngunus. 

P30 

29.X.1971 

Sao Miauel Island Caloura (S.j. 0-3 m 

Verruca spengleri. 

°33 

30.X.1971 

Sao Miguel Island. Santa Clara. 

Ponta Delgada i south), 7-15 m 

Verruca spengleri. 

P34 

31.X.1971 

Sao Miguel Island Ponta de Galera (Southeast), 

10-12 it 

Balanus trigonus. 

P38 

2.XI.1971 

Sao Miauel Island llhou cros Mosreiros (W.), 2-37 m 

Megaoaianus azoricus. 

P41 

4.XI.1971 

Sao M'guel island, Morro das Capelas (N.), 15-20 m 

Balanus trigonus, 

Megabalan'us azoricus. 

P44 

8. XI. 1971 

Formigas Island. 35-45 m 

Oxynasprs celata. 

1 

7.X 1971 

SB^N 26 : 36'W 40-50 m 

Verruca spengleri. 

Balanus trigonus. 

4 

7.X.1971 

33' 11.5 N - 28 38,5'W, ^OO^OBO in. 

Metaverruca recta. 

6 

7.X. 1971 

38 a 14'N '26‘38,5'W, 570 m 

Alttverruca gibbosa. 

Bathylasma hirsutum. 
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Station 

Date 

Location 

Species 

10 

8.X.1971 

38 ’39'N - 27°14 5'W, 28-33 m 

Balanus trigonus. 

11 

8.X. 1971 

38 30'N ■ 27°14,5'W, 105-76 m 

Balanus trigonus. 

14 

4.X1I.1968 

47 q 56 3’N - 07"32 8'W, 214 235 m 

Verruca slrcemia. 

16 

8.X.1971 

33"39 N 27 "21 W, 990-380 m 

Metaverruca recta. 

+6 

12.X.1971 

37 ,- 34'N-28'54W, 784 m 

Bathyiasma hirsutum 

60 

14.X.1971 

38’33,5'N - 28'33'W, 66-70 m 

Balanus trigonus, 

61 

14.X. 1971 

33"34"N - 28^32.5 W 77 m 

Verruca spengtari. 

62 

14.X.1971 

38"39,5'N - 28‘37,5'W, 800-736 m 

Poeolasma aurantia 
Metaverruca recta, 
Costatoverruca cornuta. 

66 

15.X.1971 

38"34,5'N 28’’19,5W. 1260-1225 m 

Metaverruca recta, 
Arcoscalpellum tritonis. 

73 

15.X.1971 

38"30'N- 27"51.5'W. 245 m 

htewraiepas microstoma. 

89 

17.X.1971 

39 04,5'N - 28 r 07,5'W, 368-406 m 

Oxynaspii patens. 

105 

20.X.1971 

39 r 35 N-3123W. 1550 m 

Arcoscalpellum micheloM'anum. 

120 

22.X.1971 

SrOS.S’N 32 43,5'W. 2100 m 

Lepas pecttnata. 

129 

23.X.1971 

38 c '58 N - 33 26,5 W, 3 Ud 6-3000 m 

rrianguloscalpellum regium, 
Teloscalpeilum luteum. 

131 

24.X.1971 

39'04,5'N - 32'"43.5'W, 2120 m 

Lepas pechnata, 

Neorscalpeilum debile. 

135 

25.X.1971 

39 24,5'N - 3r05,5'W, 860-760 m 

Meta verruca recta. 

139 

26.X.1971 

38'36,5 N - 28 M 7 5'W, 1260 m 

Metaverruca tecta. 

142 

30.X.1971 

37”41 -5'N - 25-31 W 103 m 

Verruca spengleu. 

143 

30.X.1971 

37 42 N - 25 c 32 W, 69-6’ m 

Veruca spengleri, 

Balanus tngonus. 

,48 

30.X.1971 

37°34.5 N - 25°34,5'W, 8^7 870 m 

Poecilasma aurantia , 

Metavemica recta, 
Costaioverruca cornuta. 

150 

30.X.1971 

37“37'N - 25'35’W, 600-550 m 

Metaverruca recta, 
CoStatoVerruca cornuta. 

151 

30.X.1971 

37' , 37.5'N 25 39.5'W 788-780 m 

Metaverruca recta. 
Costatoverruca cornuta 

157 

31.X.1971 

37°33,6'N • 25°43,5'W, 626-787 m 

Poecilasma aurantia. 
Costatoverruca cornuta. 

159 

31.X.1971 

37°26'N - 25'51W, 600-525 m 

Poecilasma aurantia, 

Mota verruca recta, 

Altivarruca gibbosa, 
Costatoverruca comma. 

161 

31.X. 1971 

37'39,5'N - 25'"50,5'W, 590 m 

Metaverruca recta, 
Costatoverruca cornuta 

168 

1.XI. 1971 

37 r 48,5'N - 25"54'W, 80C-665 m 

Metaverruca recta. 

171 

1.XI 1971 

37 ; 58,5‘N - 26" 07W 3215 m 

Metaverruca aequalis. 

174 

2.X11971 

38 06 N - 26‘15'W 3094-3038 m 

Amigdoscalpellum rigidum , 
Metaverruca aequalis. 

176 

2.XI.1971 

33 00,5’N - 26-21 5'W, 2720-2440 m 

Amigrioscalpellum rigfdum 

179 ' 

3.XI.1971 

38 05,5'N 25'46W, 1665-1590 m 

Smilium acutum 

180 

3.XI.1971 

37‘>57,6 N - 25°33'W, 1235-1069 m 

Glyptelasma hamatum, 
Poecilasma aurantia, 
Aruoscalpellum michelottianum, 
Altiverruca oOliqua 

4. gibbcsa, 

Metaverruca aequalis, 

M. recta, 

Bathylasma hirsutum. 
Hexelasrra amencanum. 

181 

3.XI.1971 

37°53 N - 25 '35,5’W, 620-450 m 

Metaverruca recta, 
Costatoverruca cornuta. 

186 

4.XI.1971 

37 r 51.5’N - 25 C 40'W, 455-370 m 

Megabaianus azoncus. 

196 

5.XI.1971 

37' 50’N - 24 C 55.5'W, 1191 -1146 m 

Metaverruca recta, 
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Station Date 

Location 

Species 

197 

5.XI.1971 

37°49,5'N - 25°01,5'W, 815 m 

Arcoscalpellum michelottianum, 
Altiverruca gibbosa, 

Metavcrruca acquaHs, 
Metavnrmca recta, 

199 

5.XI.1971 

37°54,S'N - 25"08’W, 800-770 m 

M. triFulcata. 

Foecilasnm aurantia, 

202 

6.XI.1971 

37°26,5’N - 25°00'W, 2900 m 

Altiverruca gibbosa, 

Molaverruca recta, 
Costatoverruca cornuta. 
Glyptelasma hamatum, 

206 

7.XI.1971 

37°21’M - 25‘28,5 W, 2047 m 

Nnoscalpellum debiie, 
Catherinum recurvtiergum, 
Amigooscalpellum rigidum, 
t'rianguloscalpellum region). 
Amigdoscalpellum rigidum. 

216 

8.XI.1971 

37°16,5’N - 24 C 46,5’W, 80-90 m 

Verruca spcngien, 

218 

8.XI.1971 

36 54'N 25 C 08'W, 772-800 m 

Tesseropora amoldi ri.sp.. 
Megabaianus azoricus. 
Metavemuca recta. 

224 

9.XI.1971 

37°03’N - 25’05'W. 60 m 

Verruca spSngleri. 

227 

10.XI.1971 

37 v 1 O N - 25 ; 19,5'W, 2160-2180 m 

Glvptelasma hamatum. 

231 

10.XI.1971 

36' 55’N - 25°10’W, 440-380 m 

Amigdoscalpellum rigidum. 
Metavcrruca recta. 

237 

11.XI.1971 

37 c 21,5'N - 25'46,5'W, 759 m 

Poeaiasma aurantia, 

239 

11.XI.1971 

37°28,5 N - 25 f 45’W, 646-628 m 

Metaverruca recta 
Costatoverruca cornuta. 
Metaverruca recta, 

240 

12.XI.1971 

37°35’N - 25 32,5'W, 825-810 m 

Costatoverruca cornuta. 
Mctaverruca recta, 

245 

14.XI.1971 

40°57'N - 22°16’W, 4270 m 

M. trisulcata, 

Bathylasma hirsutum. 
Neoscalpellum debile, 

249 

16.XI.1971 

45°50’N - 17°32,5’W, 4620-4690 m 

Planoscalpellum limpidus, 
Catherinum recunitergum. 
Amigdoscalpellum rigidum. 
Ttianguloscaipollum regium. 
Neoscaloellum debiie. 

250 

16.XI.1971 

45°54,5’N - 17°29,5’W, 4631 m 

Atcoscalpellum eporikos n.sp.. 
Planoscalpellum limpidus, 
Trianguioscalpellum ovale. 
Neoscalpellum debiie. 

251 

18.XI.1971 

47°38 N - 08°56’W, 3600-3360 m 

Arcoscaioeiium tritonls, 

255 

18.XI.1971 

47°47'N - 07'56.5’W, 900-960 m 

Amigdoscalpellum rigidum, 
Triangulosealpellum regium. 
Metaverruca necta, 

259 

19.XI.1971 

48’07,5'N - 07"51,5’W, 190 m 

Bathylasma hirsutum. 

Vivruca stroemia. 

260 

19.XI.1971 

47’46 N - 08 ; 04’W, 940-820 m 

Scaloellum scalpcllum, 

Ponta Delgada 

or the hull of the Jean Charcot 

Bathylasma hirsutum. 
Cnnchoderma auritum. 
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APPENDIX 2 

Cirriped species with present taxonomic status and geographical distribution and references citing 
them in the Azores Region. *, hereiit. 


Species 
(Names used 
by the authors) 

Authors 

Present taxonomic status 

Geographical distribution 

Hetehalepadidae 




Hetemlepas microstoma Young, in press; * 

same 

Azores, Madeira, Great 




Meteor. 

OXYNASPIDIDAE 




Oxynaspis ce'ats 

* 

same 

Cosmopolitan 

O. patens 

* 

same 

North Atlantic 

POECILASVATIDAE 




Dicheiaspis sessilis 

Hoek, 1B83 

same 

Azores 

Glyptelasma iiamarum 

* 

same 

Circumfropical 

Poecilasma aurantia 

Grtivel, '920 * 

same 

Eastern A*lant:c 

P. carinatum 

Gruvel 1920 

Glyptelasma carinatum 

Cosmopolitan 

P ciassum 

Gruvel 1920 

same 

Circumtropical 

P. kaompferi 

Gruvel, 1920 

? = P. aurantia 

- 

P, unguiculus 

Aurivillius, 1894 

? = P. aurantia 

— 

Calanticioae 




Scalpellum acutum 

Hoek, 1883; Gruvol, 

Smilium acutum 

Cosmopolitan 


1920:* 



S. calyculus 

Aurivillius, 1893: Gruvel, 

Aurivilialepas calyculus 

Azores 


1920 



S. falcatum 

Aurivillius, 1893: Gruvel, 

Aurivilialepas falcata 

Azo r es, Great Meteor off 


1920 


Portugal 

S. Grimaldii 

Aurivillius, 1898' Gruvel, 

Scillaelepas qrimaldi 

Azores 


1920 



SCAi p ELLI0AE 




SOA.PELUNAE 




S calpel'um vulgare 

Gruvel, 1920 

Scalpellum scalpellum 

Northeastern Atlantic 

SCALPELUDAE 




Mfroscalpelunae 




Scabellumalboranensc Gravel. 1920 

= N. debile 


S. debile 

Aurivillius, 1393; Gruvel, 

Neoscalpellum debile 

North Atlantic 


1920;* 



S. Edwardsii 

Gruvel, 1900a; 1902a 

= N. debile 

— 

SCALPELLIDAE 




Arcosoalpellinae 




Arcoscalpekum 

Zevina, 1976; * 

same 

Cosmopolitan 

michelottianum 




Arcoscalpellum tritonis 


same 

Nohneastern A'lantic 

Planoscalpellum limpidus Zevina, 1976;' 

same 

Northeastern Atlantic and 

Scalpellum anceps 

Aurivillius 1398; Gruvel, 

Teloscalpolliim anceps 

Azores 


1920 



S. atianticum 

Giuvel, 1900a, 1902a; 

ieloscalpelum atlanticuin 

Azores, of! Portugal 


1920 
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Species 
(Names used 
by the authors) 

Authors 

Present taxonomic status 

Geographical distribution 


S. erectum 

Aurivillius. 1898 

= A. micnelottianum 

— 

S. gigas 

Grnvel, 1905 

= T. ovale (not S. gigas Hoek) 

North Atlantic 

S. gracile 

Gruvel, '920 

Teloscalpollum gracile 

Northeastern Atlantic 

S. incisum 

Auriviliius, 1398; Gruvel, 
1920 

Teloscalpelum incisum 

Azores 

S. luteum 

Gruvel, 1900a: 1902a- * 

7 eloscalpellum loteum 

Azores 

S. mamillatum 

AunviHius, 1898; Gruvel, 

Amigdosealpellum mamiilatum Azores 


1920 



S. molle 

Aurivillius, 1898 

(= T- regium ) 

- 

S. pusillum 

AuriV'Nius, 1898; Gruvel, 
1920 

Wettnertbm pusillum 

Newfoundland ard Azores 

S. recurvitergum 

Gruvel, 1905;’ 

Catherinum recurvitergum 

Azores, ?East Africa 

S. regium 

Gruvel, 19003:1902a 

Trianguloscalpollum regium 

North Atlantic 

S. rigidum 

Aurivillius. 1898 

Amigdosealpellum rigidum 

Northeastern Atlantic 

S. striatum 

Gravel. 1905; 1920 

= A. rigidum 

_ 

S. velutinum 

Gruvel, 1920 

= A. michelottianum 

- 

S, vitreum 

Zevina, 1976 

= A, rigidum 

(not S. vitreum Hoek) 


Verrucioae 

Verruca inermis 

Aurivillius, 1898; Gruvel. 
1920 

Altiverruca inermis 

Azores 

v costata 

Aurivillius, 1898; Gruvel, 
1920 

Altiverruca costata 

North Atlantic 

V. crenata 

Aurivillius, 1898-Gruvel, 
1920 

Altiverruca crenata 

Azores 

V. erecta 

Gruvel. 1900b; 1902a 

Altiverruca erncta 

Azores 

Altiverruca gibbosa 

* 

same 

Cosmopolitan 

A. obtiqua 

* 

same 

Azores; off Spain 

Verruca recta 

Aurivillius. 1898; Gruvel, 
1920 ’ 

Metaveuuca recta 

Cosmopolitan 

V. sculpta 

Aurivillius. 1898; Gruvel, 
1920 

= M. recta 

- 

V. linearis 

Grave! 1900b; 1902a; 
1920 

= M. recta 


V. aequalis 

Aurivillius. 1898; Guve! 
1920 * 

Metaverruca aequalis 

Azores 

V. trisulcata 

Gruvel, 1900b; 1902a; 
1920;’ 

Metaverruca trisulcata 

Azores 

V. cornuta 

Aurivillius -i898;Gaive! 
1920; * 

Cosxatoverruca cornuta 

Azores, Great Meteor 

V. stromia 

Gruvel, 1902a 

probably a misidentification 

— 

V. spengleri 

Giuvel, 1920. Baker, 

1967, * 

same 

Azores, Madeira, Black Sea? 

Chthamalidae 

Chthamalus stellatus 

Pilsbry, 1916; Gruvel, 
1920; Baker, 1967;* 

same 

Northeastern Atlantic 

r ETRACLITIDAE 




Tesseropora arnoldi n.sp. 
Tetraclita squamosa 


same 

Azores 

elegans 

baker, 1967 

= T. arnoldi, 

not T. elegans Darwin 

“ 

Tesseropora atlantica 

Newman and Ross, 1977 

= T. arnoldi (in part, 
specimens from Azores) 
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Species 
(Names used 
by the authors) 

Authors 

Present taxonomic status 

Geographical distribution 

Bathylasmatidae 

Balanus hirsutus 

Gruvel, 1920; * 

Bathylasma hirsutum 

Northeastern Atlantic 

Balanidae 

B. crenatus 

Gruvel, 1920 

probably a misidentification 

- 

B. amphitrite 

Gruvel, 1920 

probably a misidentification 

- 

B. trigonus 

Pilsbry, 1916; Gruvel, 
1920; Baker, 1967;* 

same 

Cosmopolitan 

B. spongicola 

Gruvel, 1920 

probably a misidentification 

- 

B. tintinnabulum azoricus 

Pilsbry, 1916; Gruvel, 
1920; Baker, 1967;* 

Megabalanus azoricus 

Azores 
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